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The C-E Multiple Retort Stoker possesses important advantages of design and construction 
which are evident to those who have had the opportunity to examine it. » The character of 
its performance is revealed in the operating records of existing installations. + Translated 


into actual performance, the results of the many new features embodied in this stoker are — 


NOTABLE SMOOTHNESS AND RELIABILITY OF OPERATION + LOWER AIR PRESSURES 
EASIER AND MORE ACCURATE CONTROL OF MOVING PARTS 
HIGHER FUEL BURNING CAPACITY + IMPROVED OPERATING EFFICIENCY 
MORE EFFECTIVE ASH DISPOSAL * LOWER MAINTENANCE COSTS 


Because of these results, the performance of the C-E Multiple Retort Stoker represents a 
definite advance over present-day standards in the multiple retort stoker field. 
° . . 


Your copy of the new catalog, describing the C-E Multiple Retort Stoker, is awaiting your request. 
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Engineers in American Life 


By L. W. WALLACE,! WASHINGTON, D. ¢ 


R. ARTHUR T. HADLEY, in an address at the dedicatory 

exercises of the Engineering Societies Building in New 

York in 1907, said: ‘‘Let a man or group of men arise 
who add to their technical knowledge a readiness to use that 
knowledge in the publie service, and people will be ready to put 
them in charge of affairs and follow where they lead. We cele- 
brate today the recognition of science asa necessary guide in 
the conduct of the material af- 


AND J. E. HANNUM,? NEW YORK, N. Y. 


These statements concerning engineers and engineering are 
thought provoking, the more so because expressed by two emi- 
nent men without the profession. They envisage the engineer as 
a hope—a promise—an agent to remove the impediments to 
human progress and happiness throughout the world. 

Contrast, if you please, the foregoing inspiring but sobering 
evaluation of the engineer with the statement made by Philip 

Schuyler, himself an engineer, 





fairs of each man’s business. 





Half a century hence, when our 
descendants shall meet I 
am confident that they will 
celebrate a yet greater thing 
the recognition of the right 
of men of smience to take the 
lead in enlightening the thought 
of the people in public affairs 
and the responsibility of filling 
_ en ammomendaieos ai which are non-technical. 
vice of the commonwealth. 

In his book entitled ‘‘Mathe- 
matical Philosophy,” Dr. Key- 
ser of Columbia discussed the 
engineering profession seri- 
ously, appreciatively, but crit- 
ically. He defined engineering 
as “the science and art of di- 
recting the civilizing energies of 
the world to the advancement 
of the welfare of man.”’ Said 
he, “that conception does not 
represent engineering as it has ; 
been practiced in the past nor net haters of mankind. 
as it is practiced today. It 








Of the 28,805 *‘notable living men and women of the United 
States’? named in “‘Who’s Who in America’ (1928-1929), 
men of science comprise 30.4 per cent; lawyers, 15.2 per cent; 
and physicians and surgeons, 7.3 per cent. 

The 2858 engineers and architects named received ]4]7 
academic degrees in branches of learning other than science, 
as well as 2497 scientific degrees. 

These 2858 engineers and architects are members of 1138 
associations, conferences, boards, and commissions, half of 


They hold 4785 official positions in 3928 organizations, of 
which number 2993 are industrial and commercial companies. 

They occupy the position of president in 1128 industrial 
and commercial organizations, 72 engineering firms, 68 
banks and trust companies, and 23 colleges and universities. 

Among these 2858 engineers and architects there are, or 
have been, 10 governors, 13 members of Congress, 2 members 
of the Cabinet, and the President of the United States. 

The findings of this assay clearly show that engineers and 
architects are versatile, not narrow; internationally, not 
provincially minded; leaders, not followers; scholarly, not 
unlearned; cultured, not rude; humane, not cruel; lovers, 


in a recent address at the Uni- 
versity of Southern California, 
in which he said: ‘We have 
overspecialized engineers, dili- 
gent, practical, serious, and 
technically efficient it is true 

.. but otherwise uncultured, 
and thus handicapped in the 
economic struggle of today.”’ 

Perhaps we should not take 
this unwarranted indictment of 
the engineer seriously were it 
not for the fact that Mr. 
Schuyler has merely expressed 
in his own words a thought 
frequently voiced by other en- 
gineers. Too often do engi- 
neers give expression to like 
thought. 

Herbert Spencer, the great 
engineer and philosopher, in his 
essay on education, had no such 
idea when he said: ‘What 
knowledge is of most worth? 
The uniform reply is science. 











This is the verdict on all counts. 





represents an ideal which en- 

gineering will approximate more and more just in proportion as 
it becomes more and more humanized and enlightened. This 
ideal is an inspiring one; but it ought not to flatter the vanity of 
professional engineers; it ought rather to give them a feeling of 
humility. 

“In view of these considerations it is easy to see....that the 
characteristic marks of the great engineer will be four: Mag- 
nanimity, scientific intelligence, humanity, action. 

“He will be religious and he will be patriotic; ‘to do good’ will 
be his religion, and his love of country will embrace the world. 
For he will be the scientific organizer and director of the civilizing 
energies of the world in the interest of all mankind.” 


1 Executive Secretary, American Engineering Council, Mem. 
A.S.M.E. 

* Editor, Engineering Index Service. Assoc-Mem. A.S.M.E. 

For presentation at the Annual Meeting, New York, December 2 
to 6, 1929, of Tue AMERICAN SociETY OF MECHANICAL ENGINEERS. 


For direct self-preservation, or 
the maintenance of life and health, the all-important knowledge is 
science. For that indirect self-preservation which we call gaining 
a livelihood, the knowledge of greatest value is science. For 
the discharge of parental functions, the proper guidance is to be 
found only in science. For the interpretation of national life, 
past and present, without which the citizen cannot rightly regu- 
late his conduct, the indispensable key is science. Alike for the 
most perfect production and present enjoyment of art in all its 
forms, the needful preparation is still science. And for purposes 
of discipline—intellectual, moral, religious—the most efficient 
study is, once more, science.” 

A person of an inquiring mind is stirred to action by expres- 
sions of the nature quoted relating to his profession. He has 
a desire to determine who is correct, the one who commends or 
the one who criticizes. Being of an inquiring mind, we have 
made an effort to determine whether the engineers of Americ 
justify the hope and promise placed in them by Drs. Hadley and 
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Keyser, or are uncultured, uninterested, and inactive with re- 

spect to the great problems of mankind. 

In an engineering fashion we have made an assay of the engi- 
neering profession, using as a sample the engineers listed in 
‘“Who’s Who in America” (1928-1929). We are aware that 
some will say it is an unfair sample; that it came from the best 
mine. This is readily admitted, with this qualification: that all 
engineers and architects by virtue of their training and experience 
have been freed of most of the dross to which mankind is heir. 
They are a selected group to begin with, having all the poten- 
tialities those in the sample possess. They will achieve, and many 
have achieved, although not included in the sample. Then 
again, neither Dr. Hadley nor Dr. Keyser pictured an arrival. 
They visualized a journey in process. Does the analysis of thesam- 
ple disclose such a promising journey? is the answer we sought. 

We are also aware that some will say a part of those included 
in the sample are not engineers. Our answer to that criticism 
is this: An engineer is no less an engineer because for the time 
being he is president of a bank, a university, an opera company, 
or a hotel company. Moreover, he is no less an engineer be- 
cause he is a governor of a commonwealth, a United States 
senator, a member of the Cabinet, or the President of the United 
States. 

Members of the engineering profession very frequently com- 
plain that engineers are not given proper recognition by the pub- 
lic, and then, just as soon as an engineer steps out of the bounds of 
engineering to the slightest degree, they disown him. No wonder 
many engineers become lost to the profession. Who lingers 
where he is not wanted? 

The sample was taken from “Who’s Who in America,’’ be- 
cause we knew of no more authentic and generally a¢cepted 
list of prominent American men and women. Those whose 
accomplishments have warranted their being recorded therein 
are accepted by the public as being among the outstanding citizens 
of the nation. Using this accepted list frees us from the pos- 
sible accusation of partiality or of giving undue weight to engi- 
neers and architects. 

“Who’s Who in America”’ (1928-1929) contains the biographies 
of 28,805 of the ‘‘notable living men and women of the United 
States.”’ A determination has been made as to the number of 
those who are lawyers, physicians, surgeons, scientists, engi- 
neers, and architects. 'The members of each group were selected 
in accordance with the following specifications: 

1 Lawyers: 

a Those listed as lawyers or judges. 

b Those who have received an earned academic degree 
of any grade in law and regardless of whether they 
have or have not been admitted to the bar or have 
practiced law. 

c Those who have been admitted to the bar regardless 
of whether they have or have not received an earned 
academic degree in law or have practiced law. 

d_ All those listed as members of the American Bar As- 
sociation not otherwise included. 

Persons with honorary degrees in law were not counted as 
lawyers if they did not, in addition, qualify under one or more of 
the above specifications. 

2 Physicians and Surgeons: 

a Those listed as physicians, surgeons, or other medical 
specialists. 

b Those who have received either the academic, or honor- 
ary degree of Doctor of Medicine, Doctor of Veteri- 
nary Medicine, or Doctor of Dental Surgery, regardless 
of whether they have or have not practiced medicine 
or surgery. 

ec Those who have practiced medicine or surgery or who 
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have been engaged in medical work, regardless of 
whether they have or have not received a medical 
degree. 

d_ All those listed as members of the American Medical 
Association, not otherwise included. 

3 Scientists—Excluding engineers, architects, physicians, and 
surgeons: 

a Those listed as scientists or specialists in the several 
branches of science. The selection was limited to those 
who deal largely with pure science or with some appli- 
cation thereof; that is, to those who use the scientific 
method in a strict sense. 

b Those who have received an academic degree in science 
regardless of whether they have or have not engaged 
in scientific work. 

c Those engaged in scientific work regardless of whether 
they have or have not received a scientific degree. 

Persons with honorary degrees in science were not counted as 
scientists if they did not, in addition, qualify under one or more 
of the above specifications. 

4 Engineers and Architects—The specifications were applied 
rigidly rather than liberally: 

a Those listed as engineers or architects. 

b Those who have received an academic or honorary 
degree in engineering or architecture. 

c Those who at some time have engaged in engineering 
or architectural work for at least two years. 

d Those who are members of national engineering or 
architectural societies having high membership re- 
quirements. 

e Industrial chemists whose major work has been chem- 
ical engineering. 

f Geologists engaged in mining or petroleum operations. 

Persons were not counted who had no other engineering or 
architectural qualifications than membership in local engineering 
and architectural clubs. Likewise those were not counted who 
had studied but not completed an engineering or architectural 
course or had not engaged in engineering or architectural work, 
or who were not members of a national engineering or architectu- 
ral society. 


NUMBER IN Eacu Group 


The results obtained by applying the aforesaid specifications 
appear in Table 1. The total number is 15,227, or 52.8 per cent 
of those listed in ‘‘Who’s Who.” The scientific group represents 
30.4 per cent of the total number. 


TABLE 1 PROFESSIONAL MEN LISTED IN “WHO'S WHO" 


Name of groups Number Per cent 

Total number of biographies........ . , a 100.0 
Scientists (including engineers, architects, physi- 

cians, and surgeons).... 8,763 30.4 
Lawyers a ves ; 5 oes 4,379 15.2 
Engineers and architects..... 2,858 9.9 
Physicians and surgeons ‘Gincluding 57 dentists and 

33 veterinarians). * 2,116 7.3 
Honorary Doctors of : aws | ‘(excl iding li awyers). cae 2,065 
Honorary Doctors of Science (excluding scientists) . 20 a 


a Less than 0.1 per cent. 


In considering the data in Table 1, it should be remembered 
that the legal and medical professions are homogeneous. A 
lawyer is generally considered a member of the legal profession 
regardless of the particular type of legal or other work in which 
he engages. Likewise the doctor is considered a member of the 
medical profession without regard to the character of his work. 

With respect to pure and applied science no such uniform 
thought prevails. Generally speaking, each of the several 
branches of science is considered by the public and in some mea- 
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sure by scientists themselves as a separate and distinct profession. 
This is also partially true of the several branches of engineering. 
Therefore the general public and men of science visualize several 
professions as existing in the realm of pure and applied science. 
This within itself is of no particular moment in most instances. 
However, when comparisons are made with respect to the in- 
fluence of the several professions it makes a great deal of difference 
whether the men of all branches of science are considered 4s 
members of one profession or of many professions. 

In comparing the relative activities of the several professions, 
all men engaged in pure and applied science should be considered 
as members of one profession as all lawyers and all doctors are 
considered as belonging to the legal and medical professions, re- 
spectively. Since this is the practice the thought prevails that 
lawyers and doctors are more prominent in American life than are 
men of science. This erroneous thinking is partly responsible 
for the inferiority complex so often apparent among the latter. 

The men of pure and applied science comprise 30.4 per cent of 
the 28,805 men and women listed in ‘‘Who’s Who.” Of the 
total number, 9.9 per cent are engineers and architects. Lawyers 
account for 15.2 per cent of those listed, or one-half the number 
of men of science and only 5.3 per cent more than the number of 
engineers and architects. Physicians and surgeons are fourth, 
The latter are outranked by engineers 
and architects by 2.6 per cent. 

Analysis shows that the honorary degree of Doctor of Laws 
has been liberally conferred upon men who are not members 
of the legal profession, whereas the honorary degree of Doctor of 


with a percentage of 7.3. 


Science has been confined almost exclusively to men of science. 
Only twenty persons have received the degree of Doctor of Science 
who were not classified as scientists, whereas 2065 persons who 
were not lawyers have been given the degree of Doctor of Laws. 
ENGINEERS AND ARCHITECTS 

The primary purpose of this paper is to determine to what 
degree engineers and architects are prominent in American 
life as shown by the training, experience, and activities of those 
listed in ‘‘Who’s Who.”’ Consequently a rather detailed analysis 
of the biographies of the 2858 listed has been made and will be 
presented in the following pages. The major grouping of these 
men appears in Table 2. The percentages total more than 100 
per cent because the activities of many made it necessary to as- 
sign them to more than one group. In other words, these men are 
versatile; they do not confine themselves to a small or narrow 
area of activity. 

The four major groups in order of percentage of the total 
number are: Mechanical, 21.2 per cent; Civil, 20.2 per cent; 
Mining and Metallurgical, 19.0 per cent; Electrical, 16.0 per cent. 


TABLE 2 CLASSIFICATION OF ENGINEERS AND ARCHITECTS 


Number Per cent 

Total numb r of engineers and architects .. 2,858 

Unclassitied ° ° 5 eee 

Classified 2,853 100.0 
Agricultural ‘. 21 0.7 
Architectural (including architects 305 10.7 
Chemical ; 154 5.4 
Civil 576 20.2 
Electrical 455 16.0 
Mechanic il 603 21.2 
Military (including Army and Navy ollicers and 

civilian engineers who have served in the Army 

and Navy . eae 306 10.7 
Mining and metallurgical. . re 543 19.0 
Railroad......... Se ; 166 5.8 


EDUCATION 
In ‘‘Who’s Who in America’”’ (1928-1929) is a table summariz- 
ing the educational background of all those named in the 1922- 
1923 edition. Although there is a gap of six years, the relative 
percentages have changed so little during a period of twenty-five 
years they may be used for comparative purposes. 
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Table 3 compares the extent of the education of the engineers 
and architects appearing in the 1929 edition with that of all per- 
sons listed in the 1923 edition. 

The proportion of college graduates among the engineers and 
architects is 79.4 per cent and among all others 63.67 per cent, 
whereas in the first group 86.5 per cent attended college and in 
the second group, 77.36 per cent. 


TABLE 3 EDUCATION 
Engineers and 
architects, All persons in 
1929 edition 1922-23 edition 
Number Per cent Number Per cent 
Number furnishing sufficient educa- 


tional information..... 2,829 1 0.0 22,075 100.00 
pn aduates of universities and colleges. 2,137 75.5 13,511 61.20 
Graduates of the U. S. Military 
Academy. . a 59 3.1 289 1.31 
Graduates of the U.S. Naval Academy 49 se 255 1.16 
College graduates (including Army 
and Navy).. 2,245 79.4 14,055 63.67 
Attended universities and colle ges but 
did not graduate , as 191 6.8 2,988 nieve 
Total number that attended college . 2,436 86.5 17,077 77.36 
Educated in academies, seminaries, 
ptivate, and other secondary schools 161 §.7 1,574 £ 
Educated in high schools... 87 3.1 1,182 5.35 
Educated in common or public schools. 133 4.7 1,880 8.52 
Self-educated ; 4 0.4 


ACADEMIC AND HONORARY DEGREES 


The 2214 engineers and architects who gave a complete aca- 
demic record received 3914 academic and honorary degrees, or 
an average of almost two degrees each. 

They have received (see Table 4), 1417 degrees in branches of 
learning other than scientific. Of these, 38.1 per cent were in 
liberal arts, 19.1 per cent in philosophy, and 8.9 per cent in law. 

The scientific degrees total 2497, of which 75.2 per cent are 
bachelors’, 69 per cent masters’ and 39.8 per cent doctors’ de- 
grees. 

These data show the wide range of interest and training of these 
men. They should be sufficient to refute the often-repeated 
thought that engineers are narrow in their training and interests 
and are deficient in cultural development. 

A larger number have degrees of Doctors of Philosophy, 
Science, and Laws than have the degree of Doctor of Engineering. 
This may mean that the profession has been slow to recognize 
and to honor notable men of the profession. 


TABLE 4 ACADEMIC AND HONORARY DEGREES 


Number Per cent 

Total number of engineers and architects........... 2,124 100.0 
Liberal Arts 
Bachelor of Arts : parkiors 458 21.6 
Master of Arts : 317 14.9 
Bachelor of Philosophy 121 5.7 
Doctor of Philosophy : 289 13.6 
Bachelor of Letters ; 7 0.3 
Doctor of Letters... , 16 0.8 
Doctor of Fine Arts ‘ ; 3 4 0.2 
Bachelor of Laws ; ; 39 1.8 
Doctor of Laws. 150 7.2 
Doctor of Divinity : 4 0.2 
Science 
Bachelor of Science ; skoreosa Stele 883 41.3 
Master of Science : 190 8.9 
Doctor of Science ; ; 283 13.3 
Doctor of Medicine ware 12 0.6 
Doctor of Chemistry gvidet wn wot oe 5 0.2 
Engineering 

Bachelor of E ngineering pune sph tia sol ead ad ees ain io ek 86 4.0 
Master’s Degree in E ngineerir ng. vale sai deo al ass Sa 955 44.9 
Doctor of Engineering. MUU Ued ca PN aedeiomte ee 86 4.0 


Architectural 


Backwlat of AvettO es 65. isc ons Seidsiesesciescee 6 0 
Master of Architecture...... ‘ 


oo 


Honorary FRATERNITIES 


There are four honorary fraternities, membership in which 
connotes noteworthy and outstanding achievement either before 
or after graduation. Phi Beta Kappa and Phi Kappa Phi 
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recognize notable accomplishment in the general field of human 
endeavor. 
and the Tau Beta Pi rewards engineering scholarship and leader- 
ship. 

In the groups being considered 588 hold 905 memberships in 
these fraternities. The majority of the 588 are members of two 
or more of the fraternities, many are members of three, and some 
The 905 memberships are thus distrib- 


The Sigma Xi fraternity recognizes scientific merit, 


are members of all four. 
uted: Sigma Xi, 66.2 per cent; Tau Beta Pi, 45.8 per cent; Phi 
Beta Kappa, 31.0 per cent; and Phi Kappa Phi, 10.1 per cent. 


MEMBERSHIP IN SCIENTIFIC SOCIETIES 


A measure of a man’s professional attainment, recognition, 
and loyalty is the memberships he holds in professional societies, 

The group being considered hold 5278 memberships in 38 of 
the most prominent engineering, scientific, and technological 
societies—an average of more than two societies per man. They 
also hold 186 memberships in six British societies. 

The memberships of 1767 of these men are thus distributed 
among the larger engineering societies: 
35.0 per cent 
30.5 per cent 


American Society of Civil Engineers 
American Society of Mechanical Engineers : 
American Institute of Mining and Metallurgical 
Engineers aaa 
American Institute of Electrical Engineers 


28.9 per cent 
. 23.0 per cent 


There are 308 men who are members of two or more of the 
above-named societies; 54 are members of three; 2 are members 
of four. 


CLASSIFICATION OF ASSOCIATIONS, ComMIssIONS, Boarps, 
CONFERENCES, AND THE LIKE oF WuIcH ENGINEERS 
AND ARCHITECTS ARE MEMBERS 


The charge has been made that engineers are overspecialized; 
that they are uncultured. Presumably if they are overspecial- 
ized they would not be particularly interested in activities lying 
without their specialty, nor would they be welcomed within other 
circles. If they are uncultured, presumably they would not 
be interested in art, civics, history, literature; nor would they 
be concerned with activities lying without their restricted geo- 
graphical area. If these presumptions are correct, then the 
evidence presented in Table 5 refutes the charge that engineers 
are overspecialized and uncultured. What is the evidence? 
It is that these men hold membership in 1138 associations, 
commissions, conferences, and the like, half of which are non- 
technical; that the activities of these organizations touch 
practically every interest of mankind; that these organizations 
are not restricted geographically, but are located in many parts 
of the world. The geographical distribution of these organiza- 


tions is of interest. It is as follows: 


38.4 per cent 
..20.6 per cent 
....17.5 per cent 
eer 16.1 per cent 
7.5 per cent 


National 
State 
Foreign 
Municipal 
International 


CLASSIFICATION OF ACTIVITIES 


A general classification of the activities in which the 2858 en- 
gineers and architects are engaged appears in Table 6. 

The percentages total more than 100 per cent because some of 
the men were placed in more than one group. The number in 
each classification represents those whose major activity is that 
assigned. Subsidiary positions as officers of banks, hospitals, 
libraries, and the like were not included. This information will 
appear in a subsequent table. 

It will be observed that 38.4 per cent of the group are officers of 
industrial and commercial companies. By officers is meant 
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TABLE 5 CLASSIFICATION OF ORGANIZATIONS IN WHICH 


ENGINEERS AND ARCHITECTS HOLD MEMBERSHIP 
Number of 
Class societies 
Agriculture. .... ; ; . 25 
Art, including architecture. . ; x 96 
er ee niet We ance : catmnateres 79 
Commerce, and trade, including manufacturing and transportation. 120 
Economics..... ba Saneateiss ; ‘ 18 
Education........ ; ‘ 42 
Employers ey 8 
Engineering. . . 149 
Health.... ‘ 18 
Historical... 40 
Labor. .ccss. A 10 
Legal.... ‘ 11 
Literature... 20 
Medical.... 19 
Military........ ; 53 
Patriotic... . , 25 
Philosophical ; 3 
Political. .... ; , ; 47 
Religious..... 9 
Scientific, including engineering, architectural, and medical . §&79 
Social science... 35 
eee 4 


TABLE 6 CLASSIFICATION OF ACTIVITIES 


Number Per cent 
Total number 2.858 100.0 
Officers of industrial and commercial companies 1,095 38.4 
Consultants 772 27.0 
Educators 626 21.9 
United States government service 183 6.4 
Municipal government service 6s 2.4 
Editors of technical journals 66 2.3 
State government service 59 2.1 
Inventors 1 1.4 
Lawyers 33 <2 
Authors 29 1.0 
Lecturers 14 0.5 
Secretaries of engineering and scientific societies 14 0.5 
Explorers 11 0.4 
Newspaper editors 4 0.1 
Managers of manufacturers’ associations 3 0.1 
Clergymen 3 0.1 
Farmers 2 a 
Magazine editors 2 a 
Photographers 2 a 
Art dealer l a 
Gem expert 1 
Missionary 1 


a Less than 0.1 per cent. 


presidents, vice-presidents, general managers, directors of re- 
search, chief engineers, and equivalent positions. Consulting 
engineers and members of consulting-engineering firms comprise 
27 per cent of the total, and educators, 21.9 per cent. The three 
groups, i.e., officers, consultants, and educators, account for 
87.3 per cent, and those in municipal, state, and federal service 
for 10.9 per cent of the total. 

Of the entire group 37.1 per cent are available for consultation, 
34.8 per cent have made contributions to scientific and technical 
literature, and 6.9 per cent have been editors of technical papers. 

Among the number are editors of technical journals, inventors, 
lawyers, authors, lecturers, explorers, newspaper editors, man- 
agers of trade associations, clergymen, farmers, magazine editors, 
photographers, an art dealer, a gem expert, a missionary, and 
secretaries of engineering societies. 


CLASSIFICATION OF ORGANIZATIONS IN WHICH ENGINEERS AND 
ARcHITECTS ARE OFFICERS 


This assay shows that the 2858 engineers and architects hold 
4785 official positions in 3928 different organizations. They 
occupy the position of president in 1128 industrial and commercial 
organizations, 72 engineering firms, 68 banks and trust companies, 
and 23 colleges and universities. The distribution of the 4785 
official positions is shown in Table 7. 


CLASSIFICATION OF INDUSTRIAL AND COMMERCIAL COMPANIES 
IN Wuicu 3493 OrrictaL Posirions ARE HELD 
BY ENGINEERS AND ARCHITECTS 


The 2993 industrial and commercial companies officered by 
engineers and architects cover the entire industrial and commer- 
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TABLE 7 CLASSIFICATION OF ORGANIZATIONS IN WHICH 4785 
OFFICIAL POSITIONS ARE HELD BY ENGINEERS AND 
ARCHITECTS 





8 e..2 
oS —_— z 2 
32% s nQ on n» ‘® § 
s ¢€ S23 $2 & 8 & 
g - «& & = 3 
me - J a ge 'S) n 
Architect firms 6 1 l 1 142 
Bank trust and in 
vestment companies 474 68 H 10 i14 8 3 
Colleges and univer 
sities SO 23 2 4 US ‘ 
Engineering firms 110 72 26 4 26 «104 6 6 
Hospitals 38 6 20 3 
Hotels 3 3 
Industrial and com 
mercial companies.. 2,993 1,128 647 117 909. 27 303 118 
Law firms 5 5 
Libraries 20 2 18 
Museums 7 l 6 
Opera companies 3 l 2 
Private and second 
ary school 50 13 1 36 
Theaters 4 H 
Total 3,928 1,320 718 136 1,546 251 288 312 118 
TABLE 8 CLASSIFICATION OF INDUSTRIAL AND COM- 


MERCIAL COMPANIES IN WHICH 3493 OFFICIAL POSITIONS 
ARE HELD BY ENGINEERS AND ARCHITECTS 





fn e 8 
2 4 8e es 
a 4 S3 8 — £ 
Xe > O A A OD 
Aerial transportation 6 my As 2 . 
Aircraft 11 6 2 1 2 , 1 
Automobiles 45 27 11 4 10 1 4 1 
Bus transportation 4 : 3 1 
Cement 17 7 2 1 4 4 1 
Ceramic products 16 6 1 6 1 2 ‘ 
Chemicals 97 465 15 2 32 9 1 
Coke 18 6 5 2 6 2 5 : 
Construction : So 42 20 5 13 8 12 2 
Electric equipment 135 51 10) 10 44 7 8 6 
Exporting and importing 18 5 3 1 8 2 
Farming 7 2 7 l 2 4 
Fine machines and instru- 
ments 13 2 _— 8 1 1 
Food products 21 5 3 <7 12 1 1 
Gas and electric light and 
power 357 123 95 18 106 17 21 13 
Ice 5 a oa 1 2 S has 
Insurance / 10 5 3 1 40 1 1 oe 
Iron and steel 75 37 21 2 16 7 5 8 
Leather 6 . ae 4 1 
Lumber ‘ 24 4 9 ] 8 2 
Machinery and metal work 
ing 269 113 37 16 101 20 17 2 
Mining 267 86 50 4 55 62 7 35 
Paint . 4 - , 2 1 ; 
Paper and pulp —— 14 6 3 2 2 ‘ 1 
Petroleum . 105 40 23 5 39 4 1 
Printing and publishing 45 25 10 3 15 Oe? es te 
Railroads 280 86 75 5 S82 19 128 16 
Realty 98 51 12 1 25 6 - deh 
rare : 6 5 S 1 
Rock products. . : : 13 5 4 3 1 
Rubber . 2 P 15 Ss 2 2 5 ne 
Shipbuilding......... 32 21 8 1 3 q 2 1 
Smelting and refining 117 41 21 39 29 7 16 
Street railways. . ; 129 53 26 4 22 K 18 7 
Sugar.... : er 7 2 3 2 ia 
Telephone and telegraph ; 61 21 31 1 25 4 10 2 
Textiles. 47 17 4 + ae «. 2 
Water supply : ; 44 20 S 2 10 1 8 
Water transportation 35 11 ll 1 11 4 4 
Wood products. . a 9 2 | ee 4 Be tae xa 
Unclassified...... dla der ccae* 133 85 13 115 34 24 8 
Total................- 2,903 1,128 647 117 909 271 303 118 


cial range of American life as disclosed by Table 8. Among these 
companies are some of the largest, wealthiest, and most influ- 
ential in their respective groups. 

The remark is frequently made that the engineer is not a good 
executive; that he knows how to design and operate, but he is 
not a successful administrator. If this be true, is it not amazingly 
strange that out of only 2858 engineers, 1128 positions such as 
presidents of leading industrial organizations are occupied by 
them? If this be true, is it not amazingly strange that 848 
of the companies in question have assets totaling more than 90 
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billions of dollars? 
that 683 of the companies realized gross earnings of over 17 billion 
dollars in 1928? 

The assets of the banks and trust companies included in this 


If this be true, is it not amazingly strange 


analysis represent one-quarter of the total assets of the 26,213 
banks in the United States. 

The current assets of all the railways of the United States, ac- 
cording to the Interstate Commerce Commission, are, in round 
Those railways officered by engineers 
have assets of over 24 billion dollars. 


numbers, 27 billion dollars. 


An effort was made to obtain the total assets and gross earnings 
of the 2928 organizations officered by engineers and architects. 
The assets were obtained for only 848 companies and the gross 


earnings for only 683. These data are given in Table 9. 


TABLE 9 TOTAL ASSETS OF 848 COMPANIES, AND TOTAL GROSS 
EARNINGS OF 683 COMPANIES 


Total assets Total gross earnings 


No. of No. of 

Cos Amount in 1928 Cos. Amount in 1928 
Banks and trust com- 

panies 116 $18,951,795,706 16 $ 332,146,966 
Industrial companies 359 19,556,072,853 264 9,723,548,907 
Insurance companies 23 7,288,747 ,547 23 1,745,928,271 
Public utilities 218 20,978,314,727 218 3,971,678,577 
Railways : ooo 833 23,959,131,316 132 2,153,520,887 
848 $90,734,062,149 683 $17 ,926,823,608 


EpvUCATIONAL INSTITUTIONS 
Educational institutions engage the activity of 21.9 per cent 
of the group being studied. Their distribution according to 
position is shown in Table 10. 
TABLE 10 INSTITUTIONS 


POSITIONS IN EDUCATIONAL 


Number Per cent 


Total number of engineers and architects...... ; 2,858 100.0 
Number of positions in educational institutions 626 21.3 
College professors. ares whe ee kia wa eae a shore ; 407 14.3 
College deans (including deans of engineering). 151 5.3 
Deans of engineering. an : : 94 3.3 
College presidents... ; . +S ee 
Principals of private schools : : ; 7 0.2 
Directors of museums. . F oe en 6 0.2 
Librarians. — 5 0.2 
College treasurer..... : : 1 a 

ne INNS CUNININND s 5 5 0 -5:ce any 0:6 oie WS ai es oral 1 a 


a Less than 0.1 per cent. 
PUBLIC SERVICE 
Some measure of the penetration of science into American life 
is shown by the positions of trust held by scientific men in munici- 
pal, state, and federal service. Over one-half, 52.1 per cent, of 


the men under consideration have served or are now serving 
municipal, state, or federal governments. 


City GOVERNMENT 


City governments have been served by 208 of these men. 
Among them have been 68 city engineers, 18 mayors, 6 city 
managers, 3 chiefs of police, and 2 superintendents of city schools. 


StTaTE GOVERNMENT 


State governments have engaged the efforts of 269 of the group 
at some time during their careers, 59 of whom are now in state 
work. There have been 10 governors, 5 legislators, and a state 
district attorney among them. The present governors of Dela- 
ware, Utah, Wyoming, New Jersey, Alaska, and Alabama are 
engineers. The governors of North Carolina and Indiana hold 
the degree of bachelor of science. 


FEDERAL GOVERNMENT 


The information contained in Table 11 is significant. It shows 
that 35.4 per cent of the 2858 engineers and architects have served 
the Federal Government in many responsible capacities, and that 
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the breadth of their service has covered most of the important 
interests and relationships of the Government. This indicates a 
versatility of capacity and ability which belies the charge that 
scientific men are overspecialized. 

Present-day conditions are not fully depicted by the informa- 
tion contained in Table 11. Many things have happened since 
the material in ““Who’s Who” was prepared for publication. So 
significant have been the developments that it is necessary to di- 
gress from the basic source of information in order to present a 
more complete picture of the present place of men of science in 


UNITED STATES GOVERNMENT SERVICE 


Number 


TABLE 11 


Per cent 


Total number of engineers and architects..... 2.858 100.0 
United States Government service at some time during 

career. . ee 35.4 
Military service of U nited States Government at some 

time during career hat bene 448 15.7 
United States Gov ernment service at ‘present time.... 185 6.4 
Consul. ° 9 0.3 
Commercial or F military attaché. . 8 03 
Congressman............. 7 0.2 
Senator. ete, ath ns ko on 6 0.2 
Ambassador. caus t 0.1 
Cabinet member paced 2 a 
Director of Mint..... 2 a 
President of the United States 1 a 
Vice-President of the United States 1 a 
Director of Observatory........ : 1 a 


a Less than 0.1 per cent. 


the federal service. To begin with, the President of the United 
States is an engineer, and he is no less an engineer because he is 
President. This you should remember: That Herbert Hoover is 
a devoted and loyal member of the engineering profession. He 
appreciates the accomplishments of the profession and thoroughly 
enjoys association with “my fellow-engineers,’”’ as he speaks of 
them. 

The Secretaries of the Interior and Commerce are scientific men 
—the one an eminent physician, the other a distinguished en- 
gineer. 

The Director of the Budget is an engineer, a position equivalent 
to a Cabinet portfolio. 

To name the various branches of the Federal Government in 
which engineers hold responsible positions would be to catalog the 
activities of the Government. Suffice it to say that, as measured 
by the participation of scientific men in the affairs of the Federal 
Government, no other one group is more influential in shaping 
the destiny of the nation. 

The people of the United States are a peace-loving people. 
They are a people who are moved by the sufferings of mankind. 
They are a people who have expended their means and their 
lives to relieve the inequalities and the wrongs visited upon 
others. When necessary they have gone to war—not for a selfish 
purpose, but that men might be free. That engineers and archi- 
tects in a like manner are touched by human suffering and need, 
that they in a like manner respond to the call to make men free, is 
evidenced by the fact that 448 of the group being considered have 
served in the military forces of the Government. That they 
serve willingly and ably is shown by the ranks they held. 
Among them were 13 major-generals, 39 brigadier-generals, 63 
colonels, 73 lieutenant-colonels, 88 majors, and 58 captains. In 
the naval service there were 24 rear-admirals, 2 commodores, 
2 captains, 11 commanders, 11 lieutenant-commanders, and 6 
lieutenants. 

FINDINGS 

This assay has disclosed: 

That of the 28,805 ‘“‘notable living men and women of the 
United States’ named in ‘““Who’s Who in America” (1928-1929), 


men of science comprise 30.4 per cent; lawyers, 15.2 per cent; and 
physicians and surgeons, 7.3 per cent. 
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That the 2858 engineers and architects received 1417 academic 
degrees in branches of learning other than science. 


That these engineers and architects received 2497 scientific 
degrees, 
That 588 of these men hold 905 memberships in Phi Beta 


Kappa, Phi Kappa Phi, Sigma Xi, and Tau Beta Pi. 

That the 2858 engineers and architects are members of 1138 
associations, conferences, boards, and commissions, half of which 
are non-technical. 

That they hold 4785 official positions in 3928 organizations, 
of which number 2993 are industrial and commercial companies. 

That they occupy the position of president in 1128 industrial 
and commercial organizations, 72 engineering firms, 68 banks 
23 colleges 
That among these 2858 engineers and architects there are, or 


10 governors, 13 members of Congress, 2 members of 


and trust companies, and and universities. 
have been, 


the Cabinet, and the President of the United States. 
CONCLUSIONS 


The findings of this assay clearly show that engineers and archi- 
internationally, 
minded; leaders, not followers; scholarly, not unlearned; cultured, 
not rude; humane, not cruel; lovers, not haters of mankind. 

It would appear that the journey pictured for the profession 
by Drs. Hadley and Keyser is proceeding, and that the hope 
and the promise they expressed are being fulfilled. For the 
indications are that the men of science are becoming the organi- 
zers and directors of the civilizing energies of the world in the 
interest of all mankind. 
indications may be, they should not be permitted to flatter the 
vanity of the members of the profession but rather impart a 
feeling of humility. For be it remembered that Dr. Keyser said 
his ideal for the profession is one which it will approximate more 
and more just in proportion as it becomes more and more human- 
ized and enlightened. 

A similar warning has been voiced by Mr. Erhard, a brilliant 
young lawyer of Texas. Mr. Erhard said: “I only hope that 
the engineer, with all his efficiency, zeal, and Promethean accomp- 
lishments will not dehumanize his profession. His structures 
must, after all, reflect not only the glory of his science and art, 
but the comfort, well-being, and happiness of his fellow-man. 
Even as he thinks in terms of steel and concrete, he must sense 
the still, sad music of humanity and embrace with his vision a 
world always yearning and reaching for leadership, a type of 
leadership which will be sympathetic, encouraging, and strength- 
ening.” 

Therefore it appears that the challenge to the profession is to 
supply that type of leadership, and if it does, then in the years 
to come it can be truly said of us, 


tects are versatile, not narrow; not provincially 


However inspiring and satisfying these 


For these maintain the fabric of the world, 
And in the handiwork of their craft is their prayer. 


Deposits of chromium on brass or iron are ofter: faulty due to 
errors in the preliminary deposition of the nickel, according to 
Herr W. Phanhauser, in a recent issue of Chemiker-Zeitung. The 
evolution of hydrogen in the deposition of chromium and the 
absorption of hydrogen in the metal cannot be avoided. As the 
hydrogen readily diffuses from the chromium into the nickel, the 
capacity of the latter for the gas is exceeded. This results in 
brittleness, non-adhesion, and in peeling, partly during the appli- 
cation of chromium and partly soon afterward. Thus it is im- 
portant to deposit a nickel coating as low in hydrogen as possible. 
Insufficient removal of grease from the brass before the applica- 
tion of the nickel causes blisters in the chromium plating.—The 
Engineer, October 18, 1929, p. 413. 




















The Metalclad Airship 


Advantages Obtained From All-Metal Construction—Particulars Regarding Design, Construc- 
tion, Erection, and Assembly of the U. S. Navy Dirigible ““ZMC-2,’”’ Together With 
Data on Dimensions, Weight Arrangement, and Performance 


By CARL B. 


HOSE who have had the good fortune to study the craft 
must be impressed with the immensely useful field in aerial 
With its 
large weight-carrying capacity; its safety; its increasing speed; 
its long range; its improvement in efficiency with size; its com- 
parative economy in operation and the fact that the air is ‘‘open’’ 
in all directions; it is no idle prophecy to visualize a network of 
airship lines encircling the globe, supplementing our present land 
and water transport facilities, and penetrating remote regions of 
the world now little known to civilized man. 


transportation open to the dirigible airship. 


The sheer economy of this service will dictate its accomplish- 


Think of a fuel 


ment. 


FRITSCHE,! DETROIT, MICH. 


public will have more confidence. Such an airship must be: 


Fireproof 

Weatherpri of 

Durable and permanent in structure 

Navigable in practically all kinds of weather 

Economical in the use of buoyant gas and ballast 

Capable of high speed up to at least 100 miles per hour, and 
Limited in cruising range only by the expanse of our broadest 


ocean. 


All will understand that these ideal specifications do not apply 
to the first experimental 





cost per passenger for 
crossing the Atlantic in 
a super-airship of only 
$20 and of a fuel cost per 
passenger for flying from 
New York to Chicago of 
only $5, or but little more 
for fuel 
mile than for touring in 
a $4000 automobile! 
Encouraged by the 
availability of depend- 


per passenger- 


able engines, of light, thin 
alloys, and of seasoned 
engineering talent, the 
Aircraft Development 
Corporation was organ- 
ized in 1922 to modern- 





ize the rigid airship, al- 
metal-framed Fic. 1 
structure since 1900, and 
make it like 


the hull of a seagoing vessel, which seemed an obviously de- 


ready a 
all-metal 
sirable step. For five years engineering research and study was 
carried on, at a total expense exceeding $300,000. It was dis- 
covered that not only can an airship be built possessing all of 
the obvious advantages of all-metal construction, but, contrary 
to common belief, that metalelad construction in the larger sizes 
does not add considerably to the weight as compared with fabric 
construction. 

The metalclad ship is a single structural unit in which the 
surface plating carries a considerable portion of the direct stresses. 
The metal plating, which is the outer cover, is the principal 
strength member and is also the gas container. 

All-metal construction seems, therefore, to assure fulfilment 
of the world-wide demand for a commercial airship in which the 


1 Vice-President, Detroit Aircraft Corporation; 
craft Development Corporation. Mem, A.S.M.E. 

Presented at the Third National Meeting of the A.S.M.E. Aero- 
nautic Division, St. Louis, Mo., May 27 to 29, 1929. The abridg- 
ment here published is confined largely to the descriptive portions 
of the text. The complete paper, which also deals at length with 
the economic questions involved, is too extended for publication in 
MECHANICAL ENGINEERING, but will appear later in Aeronautical 
Engineering (Trans. A.S.M.E.), brought up to September 20, 1929, 
after the airship had completed its final test flights. 


President, Air- 
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Metat Drriarsie “ZMC-2” Takine Orr on First FLicut 


(Gross Ile Airport August 19, 1929. 


unit, the ZMC-2, which 
is entirely too small to 
comply in detail with 
such high standards. In 
performance characteris- 
tics it is similar to the 
non-rigid fabric blimp, 
but in the magnitude of 
its importance as an en- 
gineering achievement, 
it is at least equal that 
of any rigid airship ever 
built. 

Its size of 200,000 cu. 
ft. was determined upon 
as sufficient to fulfil 
Government experi- 
mental requirements. 

The ZMC-2, as the 
Navy has designated 
this first unit, made its 
first trial flight on August 
19. It was delivered to Lakehurst on September 12, and on 
September 16 it completed successfully its final test, exceeding 
all contract specifications. Its general characteristics and per- 
formance data are given in Tables 1 and 2. 





Flight lasted 49 min.) 


DESCRIPTION OF THE “ZMC-2’’2 
Tue Hv. 


The ZMC-2 hull is 149 ft. 5 in. long from bow to stern, and 
52 ft. 8 in. in maximum diameter. Its covering consists of 
0.0095-in. thin Alclad alloy sheets sewed together by the Aircraft 
Development Corporation riveting machine. Each of the rings 
of sheet metal composing the hull surface has the shape of the 
frustum of a cone; together the cones closely approximate 
the curvature of the hull. There are 142 such conical surfaces 
from bow to stern. 

The skin contains lifting gas, consequently the seams and 
rivets have to be gasproof. This is achieved by a gas-sealing 
compound which is applied on the seams, is drawn in by capillary 
action, and seals the lap seam, 





2 Chapter in Appendix; prepared by W. A. Klikoff, Vladimir 
Pavlecka, and 8. A. U. Rasmussen, Detroit Aircraft Corporation, 
Detroit, Mich. 
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TABLE 1 GENERAL CHARACTERISTICS OF THE “ZMC-2” AIR- 
SHIP 

Length of hull.... 149 ft. 5 in. 
Diameter of hull (max 52 ft. 8 in. 
Fineness ratio.. 2.83 
Displacement of hull. 202,200 cu. ft. 
Total ballonet displacement 50,600 cu. ft. 
Front ballonet displacement 22,600 cu. ft. 
Rear ballonet displacement : 28,000 cu. ft. 
Ratio of ballonet volume to hull volume 25 per cent 
Thickness of skin 0.0095 in, 


Length of car. 24 ft. 
Width of car 6 ft. 6 in. 
Number of air valves 3 
Number of gas valves 2 
Number of fins 8 
Total fin area 440 sq. ft. 
Total elevator area 190 sq. ft 
Total rudder area. 95 sq. ft. 
Total automatic rudder area 95 sq. ft. 
Engines (Wright ‘‘ Whirlwind” J-5) 

Power at 1800 r.p.m ; ? 440 oo 
Propeller diameter (all- metal 9 ft. 2 in. 
TABLE 2 PERFORMANCE DATA—“ZMC-2” AIRSHIP 

Gross lift (100 per cent inflation with 92 per cent pure 

helium at 60 deg. fahr. and 29.92 in. Hg).. 12,242 Ib. 
Weight empty.. 9,115 Ib. 
Useful load 3,127 Ib. 


Crew (three) 600 Ib 
Fuel (200 gal.) 1,200 th. 
Oil (25 gal.)... 200 Ib 
Ballast (50 gal.). 420 Ib 
Passengers and cargo 


707 Ib. 


680 miles 
1,000 miles 

62 + 2 m.p.h. 
50 + 2 m.p.h. 
9,000 ft. 


Range with 250 gal. fuel (cruising speed) 
Maximum possible range (still air). 
Maximum speed at 440 hp.. 

Cruising speed at 220 hp 

Static ceiling........... 














Fic. 2 Grrpers Reapy To Be ASSEMBLED AS PART OF FRAMEWORK 
oF DrRIGIBLE 


Inside the hull the skin is held firmly by rivets to a supporting 
structure built up of transverse frames and longitudinals. There 
are 24 equally spaced longitudinals running from the bow to 
frame No. 145, and 16 from this frame to the stern. In the bow 
and the stern is a rigid ring from which the longitudinals radiate. 
Incidentally these rings serve also the purpose of manhole frames, 
as will be mentioned later. 

The cross-section of the longitudinals is of the “capital omega’”’ 
type (Q). The flanges of the section are attached to the skin by 
rivets. Two sizes of section are used. In the extreme bow and 
stern, where the longitudinals are crowded, the section is only 
1 in. high, while. the rest of the hull has longitudinals 2 in. high. 
The latter are lightened and strengthened by flanged holes. 

The thickness of longitudinals varies from 0.014 in. to 0.032 in. 
according to the intensity of compressive loads in any particular 
portion of the hull. 


TRANSVERSE FRAMES 


There are altogether 12 transverse frames, numbered according 
to their distance from the bow of the hull. Of these, frames 
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Nos. 18, 54, 70, 114, and 122 are of the heavy built-up type, the 
remainder being of simple triangular cross-section. 

The main frames are also of a substantially triangular cross- 
section, having all three apexes formed by channels and mutually 
connected by light webplates and a baseplate. Flanged holes 
are used liberally in the channels, and baseplates. In 


cross-section the frames are 8 in. 


webs, 


high on center line and from 
8 to 10 in. wide at the base, depending on the base slant, which 
corresponds to the angle of the skin at the location of the frame. 
The channels are 0.025 in. in thickness, the webs, 0.020 in., and 
the baseplate, 0.014 in. 

Each frame is built up of a number of bowed sectors spliced 











Fig. 3 Sipe View or Car AND Motor Mount ON THE 


“ZMC-2” 


end to end. The main frames take primarily all concentrated 
loads, such as landing and handling lines, weight of the car, fin 
loads, etc. They are diagonally wired by hard-drawn aircraft 
wire and tie rods. Wires are spliced to eyebolts screwed into 
Lynite castings as filler blocks, which in turn are anchored in the 
apex channel of the frames. Gusset plates or, as in the fin 
attachments, tubular spacers are employed to transmit the ex- 
ternal loads from the base of the frames to the apex. 

The outer bolts, on which the outside loads are applied, pass 
through heavy reinforcing plates on the inside of the hull skin; 
in addition, cast bearing blocks hold the bolts on these base- 
plates against tangential loads. Gastightness at such joints is 
achieved by a gasket of canton flannel treated with the same 
compound as the seams. 

In addition to the load wiring, the frames 54 and 70 have, in 
their lower halves, auxiliary wiring to take the loads imposed by 
the ballonet diaphragm. 

The frames are continuous, while the longitudinals stop at the 
frames and are connected through the frames by special straddling 
splices of formed sheet. In addition to the main longitudinal 
and transverse structure described above, there are rigid diagonals 
at places of considerable shear stresses as on the side of the hull, 
and in auxiliary ribs in locations where stiffness is desired, as on 
the bottom of the hull. All these reinforcements employ a 2-in. 
channel section, and all are rigidly connected to the rest of the 
structure by means of baseplates and splices. 

The average spacing of rivets attaching the skin to the struc- 
ture is 2 in. Flat-headed rivets of */2 in. diameter with round 
edge are used, which eliminates cutting of the skin by the sharp 
edge of customary round-head rivets. All rivets are of 17S 
aluminum alloy. 

The bow and stern are fitted with manholes, covered normally 
with a metal shield plate, screwed down. Similar manholes are 
placed at all main frames on top of the hull, to facilitate entrance 


























DECEMBER, 1929 
into the hull for adjustment or repairs. These manholes, 5 in all, 
are provided with a fabric seal against leakage. The rear ballonet 
can be entered by a similar manhole in the bottom of the hull. 
VALVES 

The hull is equipped with 5 valves, automatically as well as 
hand operated, of the Gammeter type, 20 in. in diameter and 
having a 4-in.-water-column maximum blow-off pressure. Two 
of the valves are for gas and three for air, the latter being at the 
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SHOWING SERIES OF ConTROL FINS 


bottom of the hull. One of the gas valves is on the port side 
of the hull, and the other in the stern at the bottom of the hull. 

Two gas-replenishing connections of 15 in. diameter each are 
built into the bottom of the hull, one in the bow and the other in 
the stern. All of these holes and valve seats require secondary 
structure for local reinforcement, and 2-in. channel is used for this 
purpose. 

The largest unsupported area of the hull skin occurs at the 
maximum diameter and is 6 ft. wide by 15 ft. long. 

Three pairs of glass inspection windows are located in the bow, 
port side, and stern of the ship, respectively. 

On the underside of the bow is a triangular rip panel which 
can be torn open by the pilot in an emergency; it operates on 
the principle of shearing the skin against the edges of two thick 
Strips. 

Control cables to the gas valves run in Bowden casings, securely 
cemented to the surface of the hull. The air resistance of this 
type of controls is negligible. 


HANDLING LINES 


The ZMC-2 is equipped with four sets of steel-cable handling 

lines; each set has two lines, attached to the hull symmetrically 
to the ship’s center line. Each of these lines is designed for 
5600 lb. ultimate strength. 
Two 
sets, one on the bow and the other on the stern, are intended for 
handling the ship on the ground. The last set, located amid- 
ships, is designed for holding the ship against rolling when on the 
ground. 


One set, on the bow, is intended for landing the ship. 


The landing lines are each 40 ft. long, with cotton-rope ex- 
tensions. In addition, a third landing rope is carried; this is a 
*/,-in.-diameter manila, 250 ft. long, which can also be used as 
a drag rope. This rope is attached to the bottom of the control 
car and can be dropped at the pilot’s will. By a quick-release 
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device it may be swung to a bridle on frame 18 of the hull. 
THE Car 


In plan view the car has a smooth curve, which provides most 
floor space for the general car dimensions. In cross-sectional 
view the bottom is a semi-octagon with its vertical sides extended 
up to the top of the car. The car is 24 ft. long and 6.5 ft. wide 
With scoops, tanks, controls, radio, drag 
rope, blower, and a chart table installed inside, it still is quite 


at maximum section. 


roomy for two pilots, one mechanic, and about four student 
pilots. 

The structure of the car consists of eight transverse frames, a 
number of longitudinals, and diagonal braces. It is a bridge- 
like structure and has been analyzed as such. 

The 
chines, 4 in all, are very rigid, and together with the plating add 
considerably to the strength of the structure. 

All frames are box girders, trussed with inside channels, and 
each frame is designed for the particular loads it takes. The 
heaviest frame weighs 33 lb., and the highest load occurring in it 


The covering is of 0.014-in. corrugated Alclad sheet. 


is 17,000 lb. compression. 

The basic rolled section used in the car is a U-channel with 
flanges, 2 in. wide and 2'/, in. high. Flanged holes are used 
profusely in all except the tension members. 

The car is suspended to the hull by means of eight attachments; 
of these four are rigid joints and four streamline rods. Either 
of these two sets of joints is designed to carry independently the 
car with all loads in it. Furthermore, the rigid joints are called 
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upon to take the thrust of the power plants. The factor of safety 
of all joints is 6 on the highest load each joint might ever be 
required to carry. 

The pilots sit side by side in the bow of the car, with all con- 
trols and instruments on a panel in front of them. Directly 
above their heads is a compartment containing a dynamic scoop. 

The altitude pilot, seated on the port side, can operate a radio 
set immediately behind him on a desk. The direction pilot, on 
the starboard side, can read maps on a chart table placed opposite 
the radio desk. 

The engine outriggers are mounted to the car aft of the pilots, 
with propellers behind the pilots’ seats. In the middle portion 
of the car are propeller scoops and vertical ducts, one on each 
side of the car. In this section also is the mechanic’s post with 
a board of engine instruments and controls. 

‘All engine-control rods are carried in the double bottom of the 
car and are easily accessible. 
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The pilots can control engine speed by their own set of throttles 
in addition to the mechanic’s controls. 

The entrance door is on the starboard side, behind the propeller 
scoops. Opposite the entrance is a hand air blower for main- 
taining the hull pressure in an emergency. Besides the main 
door there are four hatches, one for each pilot and two for the 
A walk- 
way is built on the engine outriggers to connect the car with the 
nacelles. 

The stern of the car is taken up by the tanks. 
tanks, 100 gal. each, are placed in tandem on special cradles. 
The rearmost tank is of 50 gal. capacity, to be used as a water- 
ballast container. 


mechanic, to gain access to the engines during flight. 


It can, however, be connected to the fuel 
system and used as a gasoline tank for long flights. 
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CONSTRUCTION OF DIRIGIBLE 


All tanks have dump valves. 

Special balsa plywood flooring is laid in the car and fastened 
solidly to the structure, except in a few places, where it is re- 
movable to gain access to control rods and cables. 

Electric light is supplied by a 12-volt storage battery. 


Power PLANTS 


The engines are carried on tubular outriggers, one on each 
side of the car. Wright “Whirlwind” J-5-A engines are used, 
developing a maximum of about 220 hp. each. They operate 
tractor metal propellers. Each power plant has independent 
fuel, oil, and ignition systems and controls. 

The oil tank, with a glass volume gage, is located inside the 
streamline nacelle behind each engine. Oil pressure and tem- 
perature gages are on the mechanic’s board inside the car. All 
controls, tubes, and ducts to the engines are inside a walkway 
leading to each engine. A push-and-pull system is used for 
engine controls. 
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Each outrigger can be detached from the car by removing four 
bolts and disconnecting the instrument leads, pipes, and controls. 
The engines have inertia starters, hand operated from inside the 
car through the hatches. 

Tue LanpING GEAR 

A bumper bag for taking landing shocks was out of the question 
in the case of the ZMC-2, due to the low position of the engines 
and excessive height of the car above the ground. 

The landing gear is an inverted tripod with one leg as a shock 
absorber of the Oleo type; the other two legs are streamline 
duralumin tubes. The impacts are received by a streamline, 
hollow steel shoe at the apex of the tripod. The streamline 
struts are calculated for a factor of safety of only 2. In case of 
a severe shock these struts are expected to collapse, and in doing 
so check the inertia of the hull, thus eliminating the danger of 
damaging the car. This appears to be the only practical solu- 
tion of the problem of pretecting both the car from ground im- 
pact and the hull from the car. 


THE BaLLONETS 


Two ballonets, one of 22,600 cu. ft. and the other of 28,000 
cu. ft. capacity, are located between frames 18 and 54, and 
70 and 114, respectively. These ballonets are made as complete 
fabric bags laced to the above-mentioned main frames and also 
to the longitudinals. The bags are so designed that practically 
all loads due to surging and to pressure are transmitted to the 
main frames. 

The ballonets are made of two-ply rubberized fabric weighing 
9 oz. per sq. yd. The seams are palled */, in.—cemented and 
taped but not sewn. The ends and sides of the ballonets are 
attached to the main frames and longitudinals by lacing strips 
with grommets. The bottoms are tied to the intermediate 
crossings of longitudinals and frames in order to prevent the 
possibility of gas getting under the ballonet and lifting it while 
surging. Around the various openings leading through the bot- 
tom of the hull, the ballonets are cemented to the hull with 
“Vulcalock.” 

Air is supplied to the ballonets through a scoop located in the 
forward end of the car and two propeller scoops. For ordinary 
conditions of level flying the car scoop should be sufficient, as it 
automatically increases the air pressure in the ballonets with the 
increase of the speed of the ship. The scoops are so controlled 
that air can be let into either ballonet independently or into both 
ballonets at the same time. An auxiliary hand blower with a 
maximum capacity of 2200 cu. ft. per min. is provided in the car. 
This pump should take care of a descent of 250 ft. per min. 

One automatic and hand-operated air valve ana one automatic 
emergency air inlet are provided for the forward ballonet and 
two of each for the rear ballonet. The air valves are standard 
20-in. Gammeter airship valves. The air inlets are inward- 
opening, non-return fabric flaps. To prevent leakage they are 
sealed with easily ripped fabric covers. 

A rip panel is located in the rear end of the forward ballonet 
and another in the forward end of the rear ballonet, to open 
the ballonets into the gas space. 


Fins 


A group of eight fins and control surfaces are located at frame 
No. 122, all surfaces being equally spaced around the hull. The 
control surfaces consist of four elevators, two service rudders 
at the bottom, and two fins. The latter two are normally pro- 
vided with means of locking rudder and fin together to form a fixed 
surface, or may be arranged as automatic rudders. All surfaces 
are mutually interchangeable by means of minor modifications. 
The elevators are limited to approximately 20 deg. movement, 
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and the lower rudder to 30 deg. each way, by means of stops in 
the car. All movable surfaces are counterbalanced. Each fin 
is externally braced by a pair of streamline wires. 

The fin and control-surface frames are made of aluminum alloy 
and covered with corrugated Alclad of an average thickness of 
0.008 in. 

CONTROLS 


The rudders as well as the elevators are operated by wheels. 
To move the elevators from extreme up to extreme down position 
requires two complete turns of the wheel. The extreme move- 
ment of the rudders requires three complete turns, The control 
cables are brought from the wheels in the forward end of the car 
beneath the floor to the rear end of the car in such a way that 
they are easily accessible for inspection. From an outside 
“pulley bridge’ at the rear end of the car the elevator cables 
lead through Bowden casings to the elevators, while the rudder 
cables lead over pulleys at the leading edge of the fins direct to 
the rudders. The rudder cables from the two rudders are joined 
together just abaft the car and carried through to the control 
wheel as a single cable. At the point where they are joined an 
auxiliary hand line is attached which enables the controls to be 
operated in case of breakage of cables in the car. As the ele- 
vators and rudders on each side of the ship are operated inde- 
pendently (the independent elevator cables being carried right 
through to the control wheel), the breakage of the cables on one 
side still allows the ship to be controlled by the surfaces on the 
other side. The control cables throughout are '/s-in. diameter 
7 X 19 extra flexible steel cable. 


TABLE 3 GENERAL WEIGHT STATEMENT, “ZMC-2” AIRSHIP 


Pounds 
Hull ee oe 4,625 
Pounds 

Frames 965 

Longitudinals ; 420 

a eae 2,700 

Seam rivets. 30 

Seam dope... 70 

Closing seam. 30 

Ribs and diagonals 55 

Attachments.. 355 
Rallonets. . ; 780 
Fin group 650 
a : 1,310 
Power plant 1,750 
Total weight empty 9,115 
Useful load. c 3,127 

Pounds 

Crew 7 600 

Fuel 1,200 

Oil ° 200 

Ballast. ; 420 

Cargo and passengers. . aenaraede 707 

Gross lift with 92 per cent pure helium at 60 deg. fahr. and 

29.92 in. Hg..... ee re 12,242 


CONSTRUCTION, ERECTION, AND ASSEMBLY OF THE 
“ZMC-2"'3 

The assembly and erection methods of the ZMC-2 were given 
prime consideration even during the preliminary design of the 
ship. The building of rigid airships is not only a design problem 
but a construction problem of the first magnitude. It was not 
entirely necessary that the ship be constructed with the skin 
plating and the main seams running transversely; it could have 
been constructed with the plating and main seams running 
longitudinally. 

The assembly of the metal plating into a gastight hull was 
accomplished very efficiently by building it in two halves, erecting 
each half with its major axis vertical to the floor, and then turning 
them up into a horizontal position and joining them together 
into a complete hull. The hull plating was built up on a series 





* Chapter in Appendix; prepared by Edward J. Hill and Arthur 
G. Schlosser, Detroit Aircraft Corporation, Detroit, Mich. 
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of transverse rings, each of which was the surface of a frustum 
of acone. Each ring was composed of a number of equal panels, 
the panels being cut to the proper curvature from flat sheets and 
riveted together end to end to make up a curved band which 
became one of the transverse rings when riveted in place. 

A manhole placed at the bow and stern of the hull was the 
starting point of each half. The first ring of plating was riveted 
to the manhole by hand and suspended by a single cable through 
the center of the manhole in such a manner that the manhole 
and ring were parallel to the floor. The suspension was by means 
of a winch at the hangar roof so that the height above floor could 
be easily adjusted. 

The automatic riveting machine, described more fully below, 
was then set up on a carriage. The carriage was mounted on 
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concentric rails which were placed in the floor directly under 
each half of the hull. The riveting machine was then adjusted 
to the proper angle of the hull plating. The manhole with the 
first plating ring attached was then adjusted to the level of the 
riveting-machine jaws and the second plating ring was riveted 
to the first, thereby completing the first transverse seam in the 
hull plating. A gaging device was located on the riveting ma- 
chine, giving a correct and uniform overlap of the plates. When 
the transverse seam was completed the two ends of the trans- 
verse band of plating were riveted by hand, thus closing the band 
into a complete ring. 

The assembly was then raised by means of the winch, the 
angle of the riveting machine again adjusted, and the next 
transverse band was riveted to the last one in a like manner, the 
shape of the panels with the proper overlap determining the 
form of the hull. 

As the riveted transverse seam emerged from the riveting 
machine it was inspected and repaired. Any defective rivets 
were drilled out and replaced with hand rivets. It should be 
noted that the defective and missed rivets amounted to only 
about one-third of one per cent of the total number used. 

After a thorough check on the seam by an inspector it was 
given his approval and the sealing compound applied to the 
seams to make them gastight. 


Tue FRAME ASSEMBLY 


As one band after another was added, the thin plating was 
supported by a light falsework of wood until it reached the point 
where the first transverse frame went in. This frame, having 
previously been assembled on the radial jig, was expanded 
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tightly into the plating and riveted in its proper place with 
respect to a given plating ring. After riveting in the transverse 
frame the longitudinal members connecting the frame to the 
manhole were forced tightly into the plating and riveted in place. 
The whole assembly of plating and internal structure was then 
given a thorough inspection. 

The assembly of the plating then commenced again and pro- 
ceeded down to the point where the next transverse frame was 
put in, and the longitudinal members connecting it to the pre- 
vious frame were put in place as before. 

Thus the assembly proceeded progressively from frame to 
frame, and as the maximum distance between frames was 18 ft., 
the work was always within 20 ft. of the floor and all the scaf- 
folding required was ladders about 16 ft. high. All work on 
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the hull was completed and passed by the inspector while in 
range of these ladders. 

While the structure was being placed in one of the halves, 
the skin plating was being assembled to the other and vice versa, 
causing the two operations to dovetail perfectly. There was 
very little lost time from having one crew wait until the other 
was out of the way. 

As the weight of the assembled hull increased, the suspension 
was changed from one single cable at the center of the manhole 
to a bridle which distributed the load from the single cable to 
eight clips provided for the purpose on one of the main transverse 
frames. The hull was guyed from the sides of the hangar by 
cables to prevent it from swaying and turning. The operation 
of sewing the plating was continued, and main rings and longi- 
tudinals were put in place until all plating was riveted. Each 
half was then completed by the addition of a small angle riveted 
on with one leg inward. 


JOINING THE HULL SECTIONS 


The point at which the two halves were joined together was 
at the maximum section, 63 ft. from the bow and 86 ft. from the 
stern. Thus the stern section was 23 ft. longer than the bow 
section. While still in the vertical position the two sections 
were given a final inspection, and when passed were ready to be 
turned into the horizontal position for joining together. 

The turning was accomplished by a system of equalizing 
bridles and winches. Two turning bridles were used for each 
section, one being attached at the lowest main transverse frame 
and the other at the highest. The bridles. were attached to the 
frames at four points, and by running over pulleys they equalized 
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the loads. They were then brought up to a single cable which 
wound on a winch mounted on a trolley on the monorail at the 
apex of the hangar roof. 

By taking up on the bridle connected to the lowest frame, the 
lower end of the hull section was slowly raised and the upper end 
in a like manner slowly lowered. The weight of the section was 
gradually transferred from the original suspension bridles to the 
two turning bridles. A point occurred in this operation where 
the center of gravity of the section passed under the upper turn- 
ing bridle and the total weight of the section was then supported 
entirely by four points on the one main frame. This was the 
critical point, and once passed, the lower end was raised and the 
upper end lowered until it was in a horizontal position. 

When the two halves were in the horizontal position they were 
each suspended by means of the bridles at two of the main frames. 
The bridles were attached to cables which wound on the winches, 
which in turn were mounted on trolleys, so that each section 
could be raised, lowered, tilted, or moved back and forth along 
the trolley rail into any position—and by this means the two 
halves were brought together and lined up for the joining. 


THE CLOSING SEAM 


Before any riveting was done on the final joint, the plating 
was thoroughly clamped in position. It required many clampings 
In this 
clamping and subsequent riveting it was necessary for one work- 


and reclampings before a satisfactory Job was obtained. 


man to work inside and one outside at any point on the seam. 
To accomplish this an opening was cut in the bottom of the hull 
and an adjustable extension ladder put through this opening 
into the inside of the hull. From this it was possible to reach 
any point on the inside of the seam. For the outside riveting of 
the final seam a workman was suspended on a sling from the 
hangar roof over the top of the hull, and from a ladder on the sides 
and bottom. 

When the two halves had been satisfactorily clamped together 
by the boundary angles the actual riveting of the joining seam 
began. A lap strip or metal band about two inches wide was 
laid over the joint and a double row of rivets joined this band to 
each of the two sections. This was entirely a hand-riveting job 
and the workmen were given every facility for speeding up the 
work, yet it took two men the equivalent of two months at eight 
hours a day to complete the seam, a job which the automatic 
riveting machine could have done in six hours. After riveting, 
the seam was sealed and the connecting longitudinal structural 
members riveted in place. 

While the final seam was being riveted, the fins and rudders 
were bolted to the fittings, which extended out from the main 
frames designed for that purpose, and the control lines run down 
to the car through Bowden casings which were cemented to the 
outside of the hull plating. 


Tue INTERNAL STRUCTURE 


The internal structure was built up entirely of roiled and flat- 
plate sections riveted together. The five main transverse frames 
are of the triangular type having a rolled channel member at 
each corner riveted to flat plates which make up the sides. The 
channel members were rolled to fit the circumference of the hull 
at that point, and the flat-plate sides were cut on the proper 
curvature to make a complete girder having the required curva- 
ture and angle of the hull. 

Wooden formers were built for sections of each frame to the 
exact shape and curvature required, and into them were clamped 
the channels and plates making up the girders to be riveted to- 
gether. When completely riveted, the sections rigidly main- 
tained their shape and curvature. They were then taken out 
of the formers and assembled into a complete ring on the radial jig. 
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On the radial jig the sections were laid out into a true circle 
and leveled up. The joints connecting them into a complete 
ring were then riveted and the radial wiring put in place 
and adjusted while the frame was perfectly round. The wiring 
was removed before placing the frame in the hull, and later 
replaced and adjusted to the exact position it had been in while 
in the radial jig. This insured the frame’s being round. 

Longitudinal members were in all cases a single rolled channel 
section. Each one was rolled to fit a former representing the 
longitudinal curve of the hull plating. Flanged lightening holes 
were extensively used in the channel sections and side plates 
of the frames to lighten and strengthen the structure. 

All the material in the internal structure was built of Alu- 
minum Company of America’s aluminum alloy 17ST. All the 
sections were rolled and worked: in the hard state with one ex- 
ception, namely, where the curvature was so great that heat 
treating was necessary. The rivet used to build up the structure 
was the same flat-head rivet that was used to rivet the plating 
to the structure, the sizes used being mostly */s2 in. in diameter. 
At joints and highly stressed places '/s-in.-diameter rivets were 
used, and in a few exceptional places °/,s-in. rivets were found 
necessary. 

CUTTING THE PLATING PANELS 

The cutting of the plating panels was done very accurately 
as the hull was constructed by building from one ring of plating 
to the other, gaging from the edges of the plating in all cases. 
Naturally any errors in the cutting of the panels would accumu- 
It should be remembered that the shape of the hull was 
entirely the result of the shape of the panels, and therefore that 
any errors would affect the hull to the extent that the internal 
structure would not fit. 


late. 


The panels were cut to various radii, ranging from a few inches 
at the extreme bow and stern to over three miles at the maximum 
For scribing all radii under 20 ft. a specially con- 
structed beam 


diameter. 
trammel was used. For larger radii recourse 
was had to an indirect method based on the geometric principle 
that the locus of all points, which joined to two fixed points form 
a constant angle, is a circle. 

A metal-topped table was constructed with two fixed metal 
pins spaced 14 ft. apart. Two straight edges 14 ft. long were 
joined together with a pivoted point, adjustable to any angle. 
These straight edges were very heavy and were mounted on 

ling balls to allow them to roll over the table top freely. 
With the straight edges rigidly clamped to a given angle, they 
were rolled across the table with each straight edge in sliding 
contact with one of the fixed pins. This caused the apex of the 
angle formed by the two straight edges to scribe the are of a 
circle, and the length of the radius of each circle was easily con- 
trolled by setting the angle of the straight edges to the calculated 
angle. 

The sheet to be scribed was clamped to the surface of the table, 
then the scribing point of the are machine was brought down in 
contact with the sheet. The machine was then drawn from left 
to right by hand operation over the pins until a satisfactory 
pattern was scribed. The sheet was then removed from the table 
and trimmed around the scribe line, and the final panels were 
then made from this pattern. 


Tue GastTiGutT SEALING COMPOUND 


The development of the sealing compound was given much 
thought. A compound had to be found that would adhere to 
the metal and seal the seams perfectly, yet it had to be a sub- 
stance that would remain flexible and pliable at winter tempera- 
tures and at the same time would not become fluid at the higher 
summer temperatures. A satisfactory bitumastic compound 
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was finally arrived at. This was applied to the inside of the 
seams immediately after the riveting had been inspected and 
approved. 

The first coat was thinned out with naphtha until it was very 
fluid, and was then flowed into the seam between the overlapped 
plates by means of a rubber-bulb syringe with a very fine nozzle. 
Capillary action caused the fluid to penetrate into the seam, and 
in this it was greatly aided by gravity as it was applied in such 
a manner that it always flowed downward into the seams. This 
thin application dried very quickly, due to the rapid evaporation 
of the naphtha, and as soon as shrinkage was apparent, more 
compound of the same consistency was applied. 

In this way the seam was kept full of the fluid until every void 
was filled by the building up of the sealing compound as the 
naphtha evaporated. When the minute spaces between the 
overlapping plates were thus thoroughly filled and no more 
fluid could be made to flow into the seams, a heavy application 
of very thick compound was applied over the edge of the plate 
exposed on the inside of the hull. 

This application was thinned by heating to about 200 deg. 
fahr. This was accomplished by means of an electrically heated 
pressure gun which forced the heated compound through a 
nozzle with an opening about '/:5 in. in diameter. By this 
means a ridge of the compound was laid over the inner exposed 
edge of the plating, covering it completely. This compound 
cooled very rapidly in contact with the metal and thus did not 
While this application 
was still damp, it was dusted with aluminum powder to facilitate 
inspection and to harden the ‘“‘tacky”’ surface. 


fall from the seam of its own weight. 


Tue Automatic RIvETING MACHINE 


The development and perfection of the automatic riveting 
machine played a very important part in the construction of the 
metal hull. It would have been practically impossible to build 
the hull without such a machine. The machine riveted a very 
highly efficient seam composed of three rows of staggered rivets, 
the rows being 3/3 in. on centers and the rivets being spaced 
1/, in. in the rows, the overlap of the plating being 7/j5 in. 

Aluminum-alloy wire 0.035 in. in diameter was fed into the 
riveting machine. The wire was cut to length and forced through 
the overlapping sheets into hardened steel dies, cutting a clean, 
The soft wire was able to punch a hole in the hard 
sheet because, being confined, it could not expand when the 
pressure was applied, but had to punch through the sheet. 
When the wire was through the sheet, it was headed first on 
the underside and then on the top, making a complete rivet. 
The machine then spaced the next set of rivets automatically. 

Three rows of rivets were driven at a time and at the rate of 
140 (or 1 ft. of seam) per min. while operating steadily. In 
actual operation the machine was able to rivet up to 200 ft. (or 
28,800 rivets) in eight hours; the greatest number of rivets 
driven in eight hours was 40,000, not including time for set- 
up. Concentric circular tracks were laid on the floor, whose 
common center was at the axis of the hull assembly. A car 
mounted on these tracks carried the riveting machine around the 
hull. The riveting machine was mounted on the car by means 
of an arm with a universal movement and balanced by springs 
so that it could be easily moved to any position independently 
of the position of the car, within a limit of about two feet. 

The riveting machine automatically pulled itself along the 
sheet by its own feeding mechanism. A ratchet mechanism 
conveniently placed for the operator’s use was employed to pro- 
pel the car around the hull. Inasmuch as the forward move- 
ment of the riveting machine and car was independent within 
certain limits, it was not necessary for these two operations to be 
synchronized. 


round hole. 








Factors in the Design of Commercial 
Airplanes 


By CHARLES TALBOT PORTER,! BRISTOL, PA. 


A steady and profitable market may be expected for existing equip- 
ment in remote and inaccessible places, where other forms of trans- 
portation are not available, but the real problem is to make the air 
transport compete successfully with the extra-fare trains. The real 
commodity that is being sold is transportation, and the factors in- 
volved are speed, comfort, and cost, assuming of course that safety 
and reliability have been demonstrated. The combination of these 
three factors must equal that of the fast train. The cost of air travel 
is of necessity high; therefore the speed-comfort combination must 
exceed that of the railroads. In general, the comfort of the train at 
least equals that of the airplane, so the latter must be sold on the speed 
factor alone, without sacrifice of a certain minimum requirement for 
comfort and at a cost that is justified by the increase in speed. 

Existing air transports have a high speed of 135 to 145 miles per 
hour, a capacity of ten to twelve passengers, and a power output of 
100 hp. per passenger. The speed has been obtained by increasing 
the power per passenger to nearly double that formerly thought 
sufficient. High power means high fuel capacity and decrease in 
percentage of pay load. 

The author advocates the development of a 30 to 40 passenger air- 
plane that will equal present speed requirements with a reduction of 
power to 50 to 60 hp. per passenger. To obtain this result he ad- 
vocates abandoning direct-drive air-cooled radial engines and replac- 
ing them by geared engines, air-cooled or liquid-cooled, placed prefer- 
ably inside the wing, with a remote drive to the propellers. The 
airplane itself should approach the flying wing, the wing loading 
should be high, and the landing gear should be retractable. Due to 
increase in landing speed the brakes should be much larger, should be 
operated by mechanical power, and should be capable of utilizing the 
full friction between the wheels and ground. The material from 
which the airplane is made will depend largely on a depreciation 
factor which is not yet clearly defined and cannot be set up until large 
airplanes have been in operation for a longer period of time. 


HE history of American aviation during the last ten years 

has been as romantic as it has been remarkable, and the 

men in charge of the technical development find them- 
selves in a most extraordinary position. Plodding along during 
the lean years, between 1918 and 1927, when their sole support 
came from the military authorities, the technical leaders of the 
industry find themselves suddenly supported by great financial 
resources and told to go forth and earn returns on large sums of 
money. This situation has its difficulties as well as its elements 
of strength. Probably no industry in its infancy has been in a 
stronger financial position to take advantage of whatever develop- 
ment the future may hold in store, but at the same time there is 
every reason to believe that the financial structure is stronger 
than the technical foundation. Hence a heavy responsibility 
rests on the aeronautical engineers to justify the confidence of the 
public in their chosen profession. The time has come to take 
careful stock of the situation and to control the direction of de- 
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velopment in order that the resultant product may fill a definite 
economic need and produce a profit for both manufacturer and 
user. 

The title of this paper was chosen to limit the discussion to 
large airplanes used for transportation. The term commercial 
airplane has in the past referred to any airplane that was not 
solely military in character, and this fact is a tribute to the extent 
to which the industry has in the past depended on the military 
services. In future this term should carry the same significance 
that the term commercial automobile conveys, and should be 
limited to those airplanes that are used in supplying transporta- 
tion or some other business commodity. 

The large commercial airplane really supplies transportation 
and is of value only when the commodity thus supplied can be 
marketed at a lower price for service rendered than similar service 
offered by the older and more established methods. This leads 
to an examination of the factors entering into the service rendered 
and their relative importance. These factors are speed, cost, 
safety, and comfort—and, most important of all, existing com- 
petition. This latter factor sets the standard that must be met 
or bettered to make operation an economic possibility. The 
author has designed airplanes for operation over the Andes and 
in the Peruvian hinterland where the only competition was small 
river steamers, connecting with Indian dugouts and mule pack 
trains. Although the airplanes were single-engined open-cockpit 
machines with a cruising speed of 85 to 90 m.p.h., the service 
rendered was faster, cheaper, safer, and much more comfortable 
than anything the competitor could supply, and hence was bound 
to be a success. The same condition will apply where the com- 
petition is supplied by small vessels making infrequent sailings. 
In fact, a steadily increasing and profitable market for air trans- 
portation, using equipment as now developed, may be expected 
from the more remote and inaccessible portions of the world where 
quick and cheap boat and rail transportation has not yet been 
provided. However, this type of market will not supply the 
demand that the industry needs, and the aeronautical engineer 
must produce a product that can equal the speed, cost, and com- 
fort combination of the extra-fare train, with its dining, sleeping, 
and club-car accommodations. 

Unfortunately, these three factors are mutually antagonistic. 
At present the airplane cannot compete either in price or in 
comfort with the extra-fare train; hence, its only reason for being 
is speed. Therefore, this factor must be improved upon and 
given priority over every other consideration. Cost, however, 
increases very rapidly with speed and also with comfort aad may 
become prohibitive if both these other factors are exaggerated. 
However, it is probably safer for the designer to assume that, if 
a fast and reasonably comfortable service is rendered, the public 
will pay the bill. 

The hardest problem for the designer is to get the proper rela- 
tion between comfort and speed, assuming that the cost factor 
remains constant. Obviously, the maximum speed can be ob- 
tained by crowding a given number of passengers into as small a 
space as possible and having them “stay put,’ without giving 
them the various little accessories that contribute to their enjoy- 
ment. However, the class of passengers that can afford the high 
cost of air transportation is one that can afford and will demand 
all the conveniences of life, and will look askance at a journey, no 
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matter how swift, if it embodies any real bodily discomfort. 
Therefore, there is a certain minimum of comfort, and hence size 
and weight, which must be supplied, and the designer must start 
with this requirement and at the same time maintain his high 
speed. 

It is generally claimed by air-transport operators that a cruising 
speed of 110 to 125 m.p.h. is necessary for successful competition 
with railroads. The term cruising speed is elastic and depends 
upon the revolutions per minute of the engines at which the pilot 
chooses to operate; hence, it is better to set up a criterion based 
on maximum speed. This figure may be set for the present at 
145 to 155 m.p.h. 

Having set up a high speed that must be equaled or bettered, 
the designer thus turns his attention to the size of body that must 
be provided. This will depend on the length of journey, but in 
general it may be assumed that flights of three to four hours will 
be the shortest in duration for which airplane use is justified. 
Each passenger will want a comfortably upholstered seat at least 
20 inches wide, which should be adjustable at will. At the same 
time, he will require a certain freedom of movement, such as is 
furnished by the railroad train. The relief afforded by getting up 
and walking around and, in general, changing location is so great 
that some eminent authorities believe that in future we shall have 
40-passenger airplanes carrying a maximum of 20 people. 

This requirement of mobility of action points to the develop- 
ment of large airplanes with a total capacity of 30 to 40 passen- 
gers. Several developments of airplanes of this type are now 
under way, and the author believes that this size probably repre- 
sents the economic limit at the present time. 

Before, however, going too far with the determination of the 
proper passenger capacity, considerable thought must be given 
to the relation between size and cost of operation per passenger 
mile. The direct cost of fuel, oil, salaries, maintenance, and over- 
head is easily obtainable, but the proper factor for depreciation, 
due to normal wear and tear, accident, and obsolescence, is not 
known with any degree of certainty and cannot be known until 
large transports have been in operation for some years. Obvi- 
ously an airplane of large capacity can be operated at less cost per 
passenger mile than a small one, but when depreciation on capital 
cost is set up, will the resultant cost be a minimum for the very 
large airplane or for one of intermediate size? So important is 
this relatively unknown depreciation factor that it may control 
both the size of airplane and the materials of which it is made. 

Let us look briefly at the large transports now in operation and 
take stock of the situation, and then play the dangerous game of 
endeavoring to predict the line along which future developments 
will follow. 

The present type of big transport is almost standardized as a 
high wing monoplane, employing three air-cooled engines, one in 
the nose and two below the wing. This type has been a very 
logical development. Three engines are the minimum number on 
which satisfactory flight can be maintained with one engine out; 
hence, this number will probably remain the minimum for sub- 
division of power required. There is now, however, a campaign 
being launched to do away with the nose engine in order to reduce 
fuselage vibration. To accomplish this the designer either will 
place his three engines entirely above the wing, or he can raise his 
wing above the body and mount his engines in the leading edge, 
or he can revert to a biplane with underslung body and the engines 
between the wings. The more logical development will be the 
use of four engines in pairs of tandems, with corresponding in- 
crease in size of airplanes. 

The present transports have a high speed of 135 to 145 m.p.h., 
with cruising speed about 110 m.p.h. Thisis probably a little low 
for transport requirements, but even this speed had been obtained 
only by the use of 100 hp. per passenger, a figure that the author 
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believes is too high for the result obtained. The ratio of useful 
load to gross load that may reasonably be expected with high- 
powered ships is 33 to 40 per cent. Out of this must come the 
weight of fuel and oil, and of course the more power per passenger 
the more of the useful load will be absorbed by the weight of fuel. 
The old rule for passenger ships was 50 hp. per passenger. Mod- 
ern ships have doubled the power, and for this increase have given 
more speed, more reliability (three engines), and more comfort. 
The present cabins have two rows of comfortable seats and suf- 
ficient aisle space to give a reasonable amount of comfort and 
freedom of motion, but there is need of additional space for rest 
rooms or smoking rooms. This latter room should be so located 
and ventilated that the smell of smoke will not annoy the other 
passengers, especially those on the verge of airsickness. 

The wing loading of modern transports, 14 to 16 lb. per sq. ft., 
is all that can be used with the present Department of Commerce 
ruling of a landing speed of 60 m.p.h. This rule, the author 
believes, is open to very serious objection. In an admirable 
paper entitled, ‘““The Economic Relationship of Speed and 
Weight in Air Transportation,” Mr. E. P. Warner evolves a most 
interesting relationship between economical cruising speed and 
landing speed. His conclusions are that cruising speed should not 
exceed 1.8 times the landing speed and that the cost of trans- 
portation at any given speed decreases rapidly as the wing loading 
is increased. This of course substantiates Dr. Rohrbach’s the- 
ories, expounded many years ago, that in high wing loading lies 
the solution of the very large airplane. 

In reviewing existing airplanes from the standpoint of materials 

used, a great variation of thought is at once apparent. There 
has been much talk of the advantages of all-metal construction. 
This is as ridiculous as to talk of all-metal houses or all-metal row- 
boats as having some fundamental advantage over wood. In 
building houses, as in shipbuilding, there is some economic size 
limit where metal has universally superseded wood, and this also 
may apply to airplanes, but the engineer should select his ma- 
terials for each case for the best combination of safety, durability, 
cost, and performance; and while wood generally has been aban- 
doned for body construction for reasons of safety and cost, the 
case of wood for wing beam construction is still very strong, 
and in any new project the use of wood should be investigated 
before definite decision is made to use other materials. 
_ Present transports have a variation in capital cost of from $4000 
to $6000 per passenger. Present indications are that no very 
great reduction in these figures is likely as the size is increased. 
It is well established that the larger the airplane the greater the 
attention required to detail to keep the established pay-load ratio, 
and hence an increasing cost. The large ship must justify itself 
on its apparent reduced operation costs, apparent because of the 
unknown depreciation factor. 

Two new transports with capacity of 18 passengers have been 
constructed and show great promise, although they have not yet 
been in service long enough to prove whether they can increase 
the economy of operation. One of them designed under the 
author’s direction is a high wing, externally braced monoplane of 
16,000 lb. gross weight, using three 525-hp. radial air-cooled 
engines. The wing loading is 17 lb. per sq. ft. This ship has an 
excellent performance with a power loading of 87 hp. per passen- 
ger, and this should be a strong candidate for supremacy in the 
intermediate field. The other development is a remarkable piece 
of engineering work. The ship is a large biplane lightly loaded 
and using two 620-hp. geared water-cooled engines, which give a 
horsepower per passenger of 67. In fact, this airplane, compared 
with the older types, gives an equal performance with the same 
power and an increase in pay load of 50 per cent. It is open to 
the objection which may be applied to all twin-motored ships, 
that with one engine dead a satisfactory performance on the 
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remaining engine at altitude is difficult, if not impossible, and 
also the objection that the lower wing impairs the vision of the 
passengers, but otherwise the airplane marks a real advance in 
aeronautical design. One significant feature is the entrance of 
the liquid-cooled engine into the large transport field. This point 
is one of great interest and may mark a turning point in our ideas 
of engine-propeller efficiency. 

Looking ahead, the author believes in the development of the 
40-passenger airplane, but believes that present efficiencies must 
be improved and high performance obtained with an expenditure 
of 50 to 60 hp. per passenger. The first and most obvious step 
is to “clean up” the airplane and to increase the present propulsive 
efficiencies of the power plants. Present practice of stringing a 
number of direct-drive radial engines along the wing must be 
abandoned, or else the cowling must be much improved. The 
use of geared radials in this country has been very slow, but this 
change is a partial remedy at best. If the engines are to be hung 
in the relative wind, it would seem natural to expect the use of in- 
line air-cooled or the water-cooled type with Prestone cooling. 
The most elegant solution of the engine problem is to house all the 
power plants in the wing itself and to have them geared in groups 
to shafts which have large propellers located at some distance 
from the engine room. The similarity to marine practice is 
evident. While the development of clutches, gearing, and shaft- 
ing of light weight will present quite a problem, the advantages 
are sufficient to make this a most promising direction for develop- 
ment. 

Next in line will come the increase in landing speed, and at the 
same time the development of very effective power-operated 
brakes. The pilot should have at his control sufficient braking 
force to develop the full friction between wheels and ground at all 
times. This braking force with improved long-stroke landing 
gears and possibly a spoiler system to kill the lift of the wing 
should make landing at 80 m.p.h. a safe operation on any prepared 
landing field. The probability of forced landings should be 
greatly reduced by multiplicity of power plants. 

Another line of endeavor should be the working out of a satis- 
factory retractable landing gear on large airplanes. The re- 
sistance of this unit is out of all proportion to its size and weight, 
and it is time it was removed from the relative wind. 

Space requirements for rest rooms and sleeping accommoda- 
tions seem to indicate the building of bodies with larger cross: 
section area, and this points to that dream of the airplane de- 
signer, the flying wing with everything inside except the pro- 
pellers. This type of design, or a modification of it that improves 
the visibility of both pilots and passengers, seems to be a goal 
toward which to aim and would seem to offer the best speed- 
comfort combination. 

A word should be said about large flying boats. The problem 
here is rather different. The competition moves at slower speed, 
and hence a reduction in top speed may be allowed without losing 
relative advantage as compared with the land transport. This is 
fortunate, as the flying boat may have to land in the open sea, 
and hence a lower limit on landing speed is advisable. This idea 
is contrary to modern European practice, where the highest wing 
loadings have been used on flying boats, but to the author the 
probability of landing a large boat in the open sea seems much 
greater than the necessity of putting an airplane down on an 
unprepared field. 

After landing in rough water a flying boat should have reason- 
able seaworthiness and have a strong wing-tip float anchorage. 
This makes a strong argument for the biplane, where large area 
and rugged construction can be obtained for less weight than in 
the corresponding monoplane. 

To summarize the foregoing remarks, the airplane designer, to 
be successful in competition with the extra-fare trains, must 
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supply a combination of speed and comfort that will be sufficiently 
more appealing to the general public to justify the higher cost of 
air transport. In spite of the phenomenal advances of the last 
two years, air transport is not yet sold to the people at large. 
With increase in number of landing fields and improvement in 
the efficiency of the airplanes, there is no doubt that this scale 
will be consummated and that air transportation will play a 
prominent part in the economic life of the country. 


Canadian National Oil-Electric Locomotive 
No. 9000 


HIS locomotive is still being run in a semi-experimental way, 
and it is claimed that tests show a material reduction in the 
cost of operation. The locomotive is geared for high-speed 
passenger service and can make 70 m.p.h. with an output of 
2600 hp. The tractive effort during periods of acceleration is 
100,000 lb., and it can exert a tractive effort of 42,000 Ib. con- 
tinuously. 

Adding to its abilities in regard to speed is its saving in time 
due to rapid acceleration. While a steam locomotive requires, 
say, a mile and a half in which to come to a stop from high speed 
and then to accelerate to high speed again, No. 9000 can do the 
same thing in considerably less than a mile. A comparison of 
overall lengths and weights shows that while a No. 6100 steam 
locomotive is 93 ft. 4°/, in. long overall, No. 9000 is 94 ft. 1 in. 
long overall. A No. 6100 steam locomotive, with tender, weighs 
334 tons; No. 9000 complete weighs 303 tons. 
power of both types is about the same. 

The locomotive was built and assembled at the company’s 
shops at Kingston, Ont., while the motive-power units were 
made by Wm. Beardmore & Co., Ltd., in Glasgow, Scotland. 

Each unit contains a 12-cylinder oil engine of the solid-injection 
type, 12 in. bore and 12 in. stroke. The nominal rating of the 
engine is 1330 hp. at 800 r.p.m. The engine is of the variable- 
speed type, and may be run at any speed between idling at 300 
r.p.m. and full speed at 800 r.p.m., the engine governor con- 
trolling the throttle to maintain the speed corresponding to the 
governor setting. The engine develops its rated horsepower at 
a fuel rate of 0.32 Ib. per b.hp-hr. It is started from stand- 
still by power taken from a storage battery on the locomotive, 
using the main generator to crank it over. 

The oil engine is water-cooled, with radiators of the honey- 
comb type mounted on the locomotive roof. 

The exhaust gases of the oil engine are conducted to an econo- 
mizer boiler in the cab and finally discharged to the atmosphere 
at a reduced temperature. The economizer boiler also serves as 
an effective silencer in muffling the exhaust of the engine. The 
heat saving in the exhaust gas is sufficient to heat a passenger 
train of the average number of cars for outside temperatures as 
low as 12 deg. fahr. below zero, with the oil engines operating 
at average loads, and for lower temperatures with the oil engines 
operating at full load. 

An oil-fired boiler has been installed in each unit, which will 
operate, in conjunction with the economizer boiler, to supply 
steam for train heating during periods when the output of the 
latter does not meet this requirement. 

The electrical equipment was designed by the Westinghouse 
Electric & Manufacturing Co. of East Pittsburgh. The system 
of control provides for varying the speed of the oil engine and 
generator voltage, and shunting the field of the series production 
motors for changing the speed of the locomotive. A torque 
governor automatically prevents overloading of the oil engine. 
Canadian Railway and Marine World, no. 379, Sept., 1929, pp. 
549-553, illustr. 
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Elastic and Inelastic Behavior in Spring 


Materials 


Progress Report No. 5 of the A.S.M.E. Special Research Committee on Mechanical Springs 
(Technological) 


By M. F. 


INCE the Fourth Progress Report of the committee was 
published, work has been continued at Union College on 
fundamental studies of the elastic behavior of spring ma- 
The 
theoretical basis for the whole problem of spring design, taking 


terials. purpose of this work has been to lay a sound 
up those underlying problems which it would be uneconomical for 
any one manufacturer by himself to tackle, but which are vitally 
Dur- 


ing the past six months it has been possible to clarify several 


necessary to a real understanding of the whole problem. 


points which were uncertain at the time the last report was 
written, and to open up several new points regarding the elastic 
behavior of spring metals in tension. These results may prove 
to be of value outside as well as within the field of spring design. 

1 In particular it is felt that the results very definitely confirm 
that the modulus of elasticity of a metal is not an absolutely fixed 
quantity. Overloading in tension beyond the yield point lowers 
the modulus of elasticity with respect to future lighter loads. 
Within limits, the greater the permanent elongation, the greater 
Two weeks’ rest at room temperature 
Specimens are being held for 
Such overloading as this, as in 


the reduction in modulus. 
causes only a slight recovery. 
future tests at longer intervals. 
surging a spring, operates in two ways to increase the energy- 
storing capacity of a spring: first, by lowering the modulus of 
elasticity, and second, by raising the apparent elastic limit of the 
material. Further tests are desirable in order to show to what 
extent this gain is counterbalanced in other ways. 

2 For years Hooke’s law, that stress is proportional to strain, 
has been almost a fixture in engineering practice. Numerical 
results obtained seem to indicate a second-order correction to this 
law, not great enough to be perceptible for materials commonly 
used at low stresses, such as structural steels, but great enough 
to be noticeable at customary spring stresses in phosphor bronze 
and spring steel. With sufficiently accurate measuring instru- 
ments the stress-strain line appears to be continuously curved 
from zero load upward, not because of minute departures from 
elastic behavior, but because the elastic line itself is curved. 
The modulus of elasticity in tension decreases as the load in- 
creases, the decrease in slope of the stress-strain line being of the 
general order of magnitude of two to four per cent. This effect 
was noted in last year’s work, but an attempt was made to fit 
successive straight lines to the stress-strain curve, so obtaining 
an upper and a lower proportional limit and two different. moduli 
of elasticity. The work done since then has emphasized this 
curvature as a real elastic property and indicated that the pro- 
portional limit properly so called is not evidence of the elastic 
limit of the material, but tests have not yet been made on enough 
specimens to show whether the rate of curvature will vary with 
individual specimens, and whether such variation, if any, is 
indicative of the character of the material. 

1 Supervisory Member in Charge of Research at Union College 

and Associate Professor of Mechanical Engineering, Union College. 
Mem. A.S.M.E. 
Contributed by the Special Research Committee on Mechanical 
Springs for presentation at the Annual Meeting, New York, N. Y., 
December 2 to 6, 1929, of Tue AMERICAN SocieTY OF MECHANICAL 
ENGINEERS. Abridged. 
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From theoretical reasons it is expected that in compression the 
modulus will increase as the load increases. Work is planned on 
the much more difficult problem of checking this phase of the 
work. 

The practical effect of this curvature of the stress-strain line 
upon the stresses in a power or cantilever spring will be to shift 
the neutral axis toward the compression side, to slightly decrease 
the maximum stresses on the tension side, and to increase them 
on the compression side. The magnitude of the effect will be 
small. 

3 In last year’s report, mention was made of a discrepancy in 
the law of variation of internal friction, or elastic hysteresis, 
between tension and bending specimens. Later tests have 
shown that this discrepancy resulted from a sharp break in the 
law of hysteresis in tension which occurs at about the yield point. 
The precision with which it was possible to work last year was 
such that practically all our significant results in tension were 
limited to the upper load ranges, near or above the break in the 
curve. By multiplying the precision of the extensometer by five, 
so that one scale division of the extensometer now represents one 
part elongation in 500,000, and working with an extensometer 
with almost negligible instrumental hysteresis, it has been pos- 
sible to obtain results on the lower part of the curve as well. 
For stresses below 160,000 Ib. per sq. in., the actual width of the 
hysteresis loop (i.e., the amount of “backlash’’ which was shown 
by the specimen on descending loads as compared to ascending 
loads, at half full load) increased:in these tests as some power of 
the maximum load varying between 2.5 and 3. The energy loss 
in hysteresis would vary as the maximum load raised to the 3.5 
or 4th power. Above 160,000 lb. per sq. in., which is a point 
about midway between the elastic limit and yield point and not 
far from where appreciable permanent set first begins, and up to 
maximum stresses of 180,000 lb. per sq. in., the hysteresis varies 
more nearly as the eighteenth power of the maximum stress. In 
specimens in bending, the outside fibers reach the yield point 
only one by one as the load is increased, and consequently no such 
sharp change in the law of hysteresis will be evident. 

4 Any overloading, to stresses which exceed this same figure 
of 160,000 Ib. per sq. in., acts to increase the future energy loss in 
hysteresis, even for small load ranges. Within limits, the greater 
the amount of overloading, the greater will be the effect on the 
Recovery from the effect of the overloading, after 
two weeks at room temperature, was relatively slight. Further 
tests are planned to study the amount of recovery after longer 
periods. 

The fact that permanent or quasi-permanent changes in both 
modulus of elasticity and hysteresis begin at about the same unit 
stress indicates that the two are tied together. 

5 The data obtained as to the actual shape and character 
of the hysteresis loop are not yet complete. This information 
is of course likely to be of academic rather than of practical interest 
to spring manufacturers and users, but a number of questions 
have been asked about it. It seems to be more nearly of string- 
bean shape than like an ellipse, with pointed, eccentric ends, and 
with often a slight in-curve on the under side. The exact shape 
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will depend upon the magnitude of the stress range, upon the 
speed with which the readings are taken, and upon how nearly 
the material has reached a cyclical state. 

As stated in the preceding report, the experimental problems 
have not been entirely simple. The elastic changes in shape of a 
metal, particularly in tension or compression, are themselves 
small. Much of the work done has required the measurements 
of slight discrepancies in this elastic behavior of the order of 
magnitude of 0.00001 in., so calling for the highest available de- 
gree of precision, with repetition of work to allow for elimination 
of erratic results and for use of average values. It has been 
necessary to work in all cases practically to the limit of accuracy 
of the instruments used, and to apply all practicable precautions. 


DeralLs oF WorK 


The testing machine used was an Amsler universal machine with 
50,000 lb. maximum capacity, but with seven load ranges. This 
was a new machine just installed by the college, calibrated in 
Switzerland and again calibrated here, up to a load of 4000 lb., 
using standard 50-lb. weights. It was installed in a large ground- 
floor room, practically free from vibration. The temperature at 
the machine was relatively uniform during the entire period of the 
tests with a maximum range from 68 to 78 deg. fahr. The range 
during any one day did not exceed 4 deg., and was usually not 


In 








wail 


Maximum Stress, Lb. per sa 

















} ditt 

1 || 

| | | ll | 
a5 4 re &" i ae eee eee a | 
08 1.0 2 3 4 6 810 20 3040 60 80100 200 300 
Mean Width of Hysteresis Loops, Millionths of an Inch per Inch 


Fig. 1 Mean Wipts or Loop For HysTEREsIs IN TENSION 
(Bars Nos. 17, 22, and 28, heat-treated flat steel wire.) 








over 1 deg. A cloth curtain around the specimen and extensome- 
ter shielded them from direct drafts. 

The extensometer used was of the Riehlé-Sayre type, developed 
by the author. For this work it was adjusted for an 8-in. gage 
length. Each of the 500 divisions on the scale represented an 
elongation of 1 part in 500,000, so that the full scale range repre- 
sents 1 part in 1000, or a load range (for steel specimens) of 28,000 
to 30,000 Ib. per sq. in. Errors in absolute calibration of the 
extensometer are believed to be within 0.5 per cent. The ex- 
tensometer is relatively free from instrumental hysteresis. The 
combined sensitivity of the testing machine and extensometer 
was such that successive readings, taken at the same nominal 
load reading (about 5000 Ib.) on the machine checked within one 
division of the extensometer, equivalent to about 3 lb. load on 
the specimen. This, of course, was true only provided the load 
variation on the machine was kept small enough so that the 
internal hysteresis of the specimen itself was not a factor. 

The method of operation was so planned as to eliminate experi- 
mental errors as far as possible. The accuracy of the hysteresis 
figures depended upon the sensitiveness only, and not upon the 
absolute accuracy of the testing machine and extensometer, since 
they came as a difference of two readings taken at the same load 
and at nearly the same point on the extensometer scale. Values 
of modulus of elasticity were based on sets of readings, each 
taken over practically full scale range of the extensometer. As 
a result, any errors of calibration of the extensometer as a whole 
or in individual parts of the scale affected only the absolute value 
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of the modulus of elasticity and did not appreciably affect the 
difference in readings, upon which the conclusions are based. 
Any index error in the zero setting of the testing machine would 
not appreciably affect the conclusions. A consistent error in the 
testing machine, of the same percentage at all loads, would 
affect the absolute values of the modulus but not appreciably the 
differences in modulus. Erratic errors, varying in magnitude 
from point to point, remain as a possible source of error. 

Most of the work was done on samples of the same !/:-in. X 
‘/s-in, oil-tempered 0.68 per cent carbon flat steel wire used for 


the work of the last report. This metal was fully described in 
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that report. It has a yield point of about 175,000 lb. per sq. in. 
and an ultimate strength of 198,000 lb. per sq. in. Tests were 
also made on flat spring-tempered sheet and round rod of phos- 
phor bronze, and on a bar of nickel steel, both obtained locally. 

In studying hysteresis the specimen was put through a series of 
cycles of loading and unloading between a nominal load and the 
desired maximum load in tension. After the specimen had ap- 
proached a cyclical state, sets of readings were taken with the 
extensometer for three complete cycles, or more if necessary to 
obtain consistent values. 


(Continued on page 970) 











The Economics of Water Versus Steam Power 


By GEO. A. ORROK,! 


HE power resources of the world are quite large, but with 

varying degrees of permanency. We may say we have 

natural gas and oil for fifty vears, coal for two thousand 
years, oil shales and peat for perhaps twice as many years; 
and then we have water power which may perhaps last till the 
close of the present geologic era, many thousand years ahead. 
This may not be true since most of our deserts—Sahara, the 
Gobi, the Interior Basin, Arabia, and Mesopatamia—were all 
once well watered, while the desiccation today is by no means 
complete. Power from water as compared with that from oil 
or coal may thus be termed inexhaustible. The only criterion 
of its economic value is the answer to the question, Can it be 
sold at a profit? 


THe DEVELOPMENT OF PowER GENERATION 


The economics of water versus steam power then becomes a 
question of the costs of power production and distribution from 
both sources at the market where the power can be used, and 
we shall deal only with steam power generated from coal, con- 
sidering that the 2000 or more years of supply are, for the pur- 
poses of this paper, as inexhaustible as the sources of water power. 
We shall also assume electric generation and transmission, since 
in this way alone can the product of most water-power plants 
be brought to a profitable market. Two centuries ago we used 
overshot wheels and transmitted the power to a maximum 
distance of about 100 feet. A century ago we built canals 
at various levels, distributing the water instead of the power, 
and the maximum distance did not exceed four to five miles. 
In 1870 we used the water wheels to drive air compressors and 
distributed the power by compressed air through pipes to dis- 
tances of 20 to 25 miles. But by 1891 we were transmitting 
electric power, water-generated, over a wire to distances over 
100 miles. Today we have transmission lines between 200 
and 300 miles long carrying large amounts of power without 
serious loss. Our major systems of electrical supply are linked 
up with ties and so interconnected that on one occasion a year 
ago the entire eastern portion of the United States from Boston, 
Mass., through Chicago, to Pensacola, Florida, was connected 
up, synchronized, and run as a single system for about thirty 
minutes. 


EVALUATION OF THE Cost OF WATER POWER 


The cost of the water-power plant will include the cost of 
the real estate and water rights, the cost of plant construction, 
the dam, head and tail races, penstocks, surge tanks, the turbines, 
generators, governors, and switchboard, and the cost of the 
transmission lines, transformers, and substations to the market. 
The cost of water power will include interest, depreciation, 
taxes, and insurance on the above plant cost plus the operation 
cost of the power plant, transmission line, and substations. 
Hydraulic plants are generally of concrete and massive in 
construction; the machinery is heavy, slow moving compared 
with steam machinery, and of high efficiency and long life. 
Transmission lines are now substantial constructions in steel 
and concrete. Real estate, water rights, and transmission- 
line rights of way vary from next to nothing upward, and only 
&® promoter would estimate the cost of a hydraulic installation 
without extensive investigation and surveys. The cheapest 
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hydraulic plant in the author’s knowledge cost about $60 per 
kw. without transmission, the most expensive about $425 per 
kw. Many investigated sites figure higher than $600 per kw. 
Transmission lines may cost as low as $7000 per mile or as high 
as $100,000. From this widespread field it is evident that any 
calculation to be of general value must be put in such a form 
that we may enter with two or more variables to find the 
answer, the cost of power per kilowatt-hour delivered at the 
market. One of these variables must of necessity be the load 
factor; a second will be the sum of the fixed and operating 
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costs per delivered kilowatt of demand, or, better yet, the 
actual prime cost per delivered kilowatt of demand. Such 
diagrams are easy to construct when the facts are known. Fixed 
charges, including taxes and insurance, may run from 9 to 15 
per cent. Taxes alone amount on some installations to 4 per 
cent, but in general 12'/2 per cent is a fair value to use for fixed 
charges. From the average of many cases it has been found 
that the operating costs amount to about $2.60 per kw. per year, 
while the transmission operating charge, including the sub- 
station at the receiving end, may be taken as $2 per delivered 
kilowatt of demand per year. One more factor is needed, the 
loss factor, or the ratio between delivered kilowatts and installed 
kilowatts. Fig. 1 shows such a diagram which has been used 
somewhat widely in the United States in various forms. In this 
figure the abscissas represent the investment in dollars per de- 
livered kilowatt of demand, and the ordinates the cost of a kilo- 
watt-hour in cents, to which the profit must be added if a price is 
required. 
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DETERMINING THE Cost or Stream Power 


When we come to evaluate the cost of steam power, a dif- 
ferent set of conditions is encountered. In most cases the 
steam-generating station is located as close to the center of 
distribution as possible, having due regard to the location of 
condensing water and ready access by rail or boat to the coal 
supply. The condensing-water supply is most important 
since from 600 to 1200 tons of water are used in temperate 
climates per ton of average coal burned. Cooling towers can 
be used and a station may thus be located away from a water 
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$100 per kw. Averaging in ten-year periods, the cost in each 
decade has been very close to the same figure. 
apparently run from 20 to 30 per cent lower, 
tion of the details will usually show that the saving is almost 
entirely the charged for 
equipment being only a little below what they are in America. 
We may then accept the $100 per kw. average cost as being 
probably both reasonable and sufficiently stationary. 

Fixed charges could probably be figured at 12'/, per cent, 
even with the 4 per cent taxes, were it not for the chances of 


European costs 
but an examina- 


due to lower building cost, prices 


supersession which upset any system of deprecia- 





































































































3.07 \ ] tion or reserves for renewals, and the author has 
\ | \\ | | taken fixed charges on the steam plant at 15 per cent 
28 yA ie + “a or $15 per kw. per year. Labor, maintenance, oil, 
\ 4 4 waste, and supplies, roughly proportional to out- 
oC A _\ Rls | | i | S put, may be taken as constant at 0.15 cent per 
a : ; \ | toam Power kw-hr. The remaining factor in the cost of steam 
ade iv yl | ———Aydroelectric Powe power is the coal, which may amount to 80 per 
7 , 1  s | a ; cent or more of the operating cost, or perhaps with 
\ \ \ | | | cheap coal run very much lower. Table 1 shows 
wv 22] 41 . - T -— the method of calculating steam costs, which, for 
: \ | ; \ | | the various load factors and with coal varying in 
© 20h \ | t \ . | | || ~—soprice by $1 intervals, are plotted in Fig. 2. In this 
v i | \ \ S, | | figure the abscissas are load factors while the or- 
¢ m. .f N |. — dinates as before are costs of delivered kilowatt- 
x= \ % | Go! | hours in cents. The 20 per cent steam reserve 
> \ \ \ SD | | | sanctioned by good practice is included in the costs. 
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= \ \ — | | | CoMPARATIVE ToTaL Costs oF STEAM AND 
iri \ iy |* | ox | | HYDROELECTRIC POWER 
o os et \ | oo =, <-oSe | | On this same diagram the cost of hydroelectric 
+ 12 : \ Al. 4 | “S, | | power with various investments per delivered kilo- 
: “| \ NSA *. ou watt of demand may be plotted. Though the 
e34 \ NS Ss se "| shapes of the curves are somewhat similar, the dia- 
1.0 ’ N ES Se — | COST OF COAL, | gram readily shows what values of fuel, load factor, 
S ve SS S St DOLLARS PER TON and investment will yield power at equal cost. 
o 08 S SS = ——y = — It is much better to plot these values on loga- 
- > ~ ~SS SS rithmic paper, giving a more open diagram. On 
~~. this type the hydraulic entries are straight lines and 
06 it is much easier to interpolate for any investment 
value. Fig. 3 shows this logarithmic plot, and from 
0.4 it we may read that for a 50 per cent load-factor 
load with $5 coal we can afford to pay about $240 
02 per delivered kilowatt of demand for the water- 
power installation with its transmission lines, or 
0 $100 for a steam station with a 20 per cent re- 
10 20 30 40 50 60 70 80 30 (00 serve installation. Or if we are considering a 
Load Factor, Per. Cent water power on which the investment would be 
Fic. 2 Comparison or Torau Costs or STeaM AND Hyproetecrric Power per %200 per delivered kilowatt of demand at 40 per cent 
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supply, but in such cases the loss in thermal 
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load factor, we could substitute for it a steam 


COST OF GENERATING STEAM POWER 


» io . 1 lv serv low coal [5 units (one in reserve). Cost of plant complete per kw. = $100 Fixed charges = 15 per cent 
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ness of design, and to some extent to the ott aera ee hr 1.000 1.018 1.048 1.108 1.167 1.287 1.644 
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omy. The author has records of the costs Coal at $1 per ton!...... 0.400 0.453 0 539 0 714 0 887 1.236 2 277 
; : H ‘oal at $2 Dita acd 0.444 0.498 586 j 9: 29: 2.35 
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station representing an investment of half as much if we could 
purchase coal at $3.50 per long ton, the cost of service remaining 
Fixed charges on the water-power plant would be 
85 per cent of the total cost, and only 60 per cent for the steam 
plant. 


the same. 


LimITATIONS TO WuicH HyprROELECTRIC PLANTS ARE SUBJECT 


But this does not tell the whole story. Run-of-stream plants 
can only deliver power up to the low-water 
flow of the stream. If 12-hour pondage 
can be obtained, then twice the low flow 
is obtainable for 12 hours, and with 24- 
hour pondage the day flow may be dis- 
charged in a short time at a high rate. 35 te ‘“ 
When storage may be built in addition to . 
pondage, many combinations are possible. 3} ae 

| 


Complete storage is rarely found, and in- 


+ 


deed is rarely necessary. In streams hav- 


ing a variation of 1 to 300 between low- 
and high-water flow a storage equivalent 
to one-fifth the run-off with a small pond 
has shown a utilization of over 80 per 
cent of the flow 
distributed. 


but the rainfall was well 
Compare a stream of this 
Niagara River, whose 1E 
variation is 1 to 1.3, the 
a small portion of the 


variation with the 
where use of 
water is limited to 
flow. It would be easy to obtain 100 per \. 
cent utilization of the available water if a 
steady load of that magnitude could be 
secured, but even here an 85 to 87 per cent 
the best that can be 
In most cases a steam auxiliary is 


utilization is about 
done. 
necessary, even where both pondage and 
good storage are found. The variation in 
kilowatt-hours produced by a hydro plant 
in wet and dry years is often as large as 
50 per cent, and factors of this sort must be 
introduced suitable to the stream charac- 


teristic, | a | 
] 


Mils 


Steam plants, on the contrary, need no 


such discriminating analysis. Their only 
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may cheapen the cost, but cannot improve the service. Hydro- 
electric systems, however, are not usually sufficient in themselves 
and must use an auxiliary steam supply for four reasons: 

1 To give best system economy 

2 For stand-by purposes (failure of transmission) 

3 For meeting the seasonal water deficiency during the 
low-water period on non-regulated streams 

4 For meeting the dry-year water deficiency. ° 
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serious variation lies in the coal price, 


which may vary due to market conditions 








portation, and the introduction of newer 3 


types of machinery, i.e., obsolescence. 


Most large steam installations obtain their 
coal from as many sources as convenient 


and interruptions of production and trans- 
} 
in order to insure continuity of supply. | 
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Obsolescence cannot be guarded against 2 
and must be accepted when it occurs. 
It may be said that, given a market of 
a certain type, steam-plant costs show 
smaller variation than water-plant costs. 
A dry year may increase the kilowatt-hour cost of water-generated 
current 100 per cent, while a 100 per cent increase of coal cost, 
the only real variable with steam-generated power, would add 
at best only 30 per cent to the cost of current. This has been 
shown in detail by Markwart in the Journal of the Franklin 
Institute, August, 1927. 


Fic. 3 


SELF-SUFFICIENCY OF STEAM PLANTS 


Steam plants are self-sufficient. There are many systems, 


operating without hydroelectric auxiliaries, giving continuous 
cost. 


electric service at reasonable Hydroelectric auxiliaries 
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CoMPARISON OF ToTAL Costs oF STEAM AND HypROELECTRIC POWER PER KILOWATT- 
Hour (LoGARITHMIC PLOTTING OF VALUES GIVEN IN FiG. 2) 


Even such aggregations as the Niagara system have a steam 
reserve to take peaks and meet emergencies, as well as connec- 
tions to other water- and fuel-power companies through which 
power may be obtained. The large hydro systems of the 
Southern California Edison Company, the Southeastern Power 
and Light Company, and the Pacific Gas and Electric Company, 
each generating over 2,000,000,000 kw-hr. per year, have a 
one-third or larger steam auxiliary as well as interconnections 
with other companies. If this necessity arises in such a per- 
fectly regulated water power as Niagara where the flow only 
varies between 200,000 and 250,000 ft. per sec. and the all »wable 
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draft is around 56,000 ft. per sec., the necessity, in a fully regu- 
lated smaller stream utilizing 90 to 95 per cent of the stream flow 
at all times, which may vary between dry and wet years from 
40,000,000 kw-hr. to 80,000,000 kw-hr. per year, is much more 
cogent. The hydroelectric company is faced with the necessity 
of restricting its sales to the dry-year output, or it must purchase 
or generate by fuel sufficient kilowatts and kilowatt-hours to 
meet peaks and yearly outputs. And thus the steam reserve 
has been built up in practically every water-power system. 
Introduced at first to carry short peaks or to bridge over a 
cessation of service due to transmission-line failures, the steam 
auxiliary has been extended to meet output requirements in 
the dry seasons and during years of low rainfall. Then as the 
output and demand have increased, more and more of the output 
has been carried on fuel, until finally, no more water being 
available, the fuel plant may carry the bulk of the load, while 
the hydro takes a subordinate position. If pondage happens 
to be available, the hydro becomes a peak and stand-by propo- 
sition, generating its entire output as daily peaks and being 
used for only a few hours each day. Even with storage to 
regulate the stream to nearly uniform flow, given sufficient 
pondage the peak use of hydro may be economical. 
Hyproe.tectric Power A ConsTANTLY DIMINISHING PER- 
CENTAGE OF THE ToTaAL PowER GENERATED 


But there is another limit to the use of water power not in- 
cluded in the economic reasons which have been stated. It is 
easy to show that if all the rain falling on the United States 
were utilized as power between the level at which it fell and the 
sea level, the power developed, if generated by steam at 2 lb. 
of coal per kw-hr. and at 100 per cent mechanical efficiency would 
represent a coal consumption exceeding the present national 
coal production by about 10 per cent. Evaporation and growing 
vegetation necessarily reduce this total by about one-half 
Long, nearly flat slopes and subterranean flows account for 
perhaps 30 per cent more, and the U. S. Geological Survey 
estimates a maximum possible output as around 160,000,000,000 
kw-hr., about a 20 per cent utilization of the total rainfall. 
The actual survey figures are: 


20,700,000 kw. 90 per cent of the time = 163,000,000,000 kw-hr. 
or 
32,800,000 kw. 50 per cent of the time = 144,000,000,000 kw-hr. 


We actually have a trifle over 9,000,000 kw. of hydro power 
installed which should yield somewhere between 71,000,000,000 
kw-hr. and 40,000,000,000 kw-hr. On this installation we 
actually generated 34,000,000,000 kw-hr. in 1928. On the same 
ratio, when all possible plants are built irrespective of cost, 
we may expect roughly 120,000,000,000 kw-hr. per year as the 
maximum possible output from water power. We already use 
the equivalent of 30 per cent more mechanical power than this, 
and in 1928 our central-station and industrial generation was 
about this same amount, namely, 120,000,000,000 kw-hr. 
Hydraulic power has been averaging from 33 to 40 per cent of 
the total, but the proportion will grow smaller as the years go 
on—as the newer developments become more costly and further 
away from markets. 


Tue StTeapILy DecREASING Cost oF STEAM-GENERATED POWER 


Meanwhile the output of steam central stations has grown 
to about 53,000,000,000 kw-hr. per year and is increasing at the 
rate of about 10 per cent per year. In 1919 the 24,000,000,000 
kw-hr. generated by steam cost on the average 3.2 lb. of coal 
per kw-hr. By 1928 station economy had been so much im- 
pruved that the average cost for the 53,000,000,000 kw-hr. 
that year amounted to only 1.79 lb. of coal per kw-hr. More 


MECHANICAL ENGINEERING 


Vout. 51, No. 12 


than twenty of the larger stations now use less than 1.5 lb. of 
coal per kw-hr., and six are averaging at or about 1 lb. of 
good coal per kw-hr. We may look confidently toward a further 
30 per cent decrease in the use of coal in the central-station 
industry. 

Large units cut down the cost of labor, supplies, and main- 
tenance, and while in this discussion the figure of 0.15 cent 
has been used there are numerous precedents to show that this 
might better be put at 0.08 cent. However, 0.15 cent more 
nearly represents average conditions today. Units of 100,000 
kw. and over are becoming common, and the coming years 
should show considerable reductions in the operating figures. 

Water turbines, on the other hand, are very efficient, 92 to 
94 per cent, and the overall efficiency of hydro plants may be as 
high as 90 per cent, leaving very little chance for improvement. 
With the steadily increasing cost of water rights, real estate, 
hydro construction, and transmission lines the cost of hydro- 
electric power will attain higher and higher values, shifting 
the economic balance further toward steam power. This 
statement is probably true for conditions in the United States, 
notwithstanding the proposed construction of such develop- 
ments as Boulder Dam and the St. Lawrence Canal, where 
the power rentals are expected to pay irrigation costs in one 
case and navigation costs in the other. On the Pacific slope, 
oil is being quoted at $3.60 per ton, while there are sites in the 
East where $1 coal is available. Thus each proposition is unique, 
to be considered by itself as to cost, layout, markets, water and 
fuel supply, rainfall, and storage; but when the costs are known 
it then becomes a question of how long the static condition is 
to continue. Here the knowledge of the engineer, the genius 
of the executive, and the judgment of the financier must combine 
to determine the proper decision. 


The Centenary of Reuleaux 


MONG the many notable German professors of engineering 
“ who by their work in the nineteenth century did much to 
raise the standard of construction, not only in that country but 
throughout the world, few were better known Franz 
Reuleaux, who was born at Eschweiler, near Aachen, on Sep- 
tember 30, 1929, and who died in Berlin on August 20, 1905. 
Trained as a youth in the shops, Reuleaux, between 1850 and 
1854, was a student at Karlsruhe, Bonn, and Berlin, and then, 
for two years, was a works manager at Cologne. His life's 
work as a teacher and writer of textbooks began with his appoint- 
ment as professor of mechanics and technics at the Zurich 
Polytechnic School in 1856. From Zurich he went, in 1864, as a 
professor to the Berlin Technical Institute, of which he was for 
many years the director, and, in 1879, he became « professor in 
the Charlottenburg Technical High School. As a student he had 
collaborated in writing a paper on the strength of materials, in 
which he called attention to the molecular stresses of metals and 
also to the importance of taking into account the limit of elasticity 
together with the breaking strain, and thus laid the foundation of 
In 1865 he published a handbook 
for machine design, ‘‘Der Konstrukteur,”’ and eleven years later, 
in 1875, his work “‘Theoretischen Kinematik,’’ an English transla- 
tion of which, under the title ““The Kinematics of Machinery,” 
was published the following year by the late Sir Alexander 
Kennedy. Reuleaux served on the juries of the international 
exhibitions of London (1862), Paris (1867), and Vienna (1873), and 
in 1876 was appointed the representative of the German Govern- 
ment at the Centennial Exhibition at Philadelphia. Both by his 
teaching and his writings he did much for engineering in Ger 
many, and his views as a mechanical engineer justly carried great 
weight.—Engineering, September 27, 1929, p. 418. 
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Recent Research on the Thermal Properties 
of Steam 


A Compilation of Some of the More Reliable Recent Experimental Work on Steam, and 
Comparisons Thereof Which Reveal a Gratifying Degree of Consistency 


By HARVEY N. DAVIS! anp JOSEPH H. KEENAN,? HOBOKEN, N. J. 


HE purpose of this paper is to collect in convenient form 
some of the more reliable recent experimental data on the 
thermal properties of steam, and to exhibit some com- 
parisons between them. These experiments may be considered 
in three groups: 


the 


those dealing with the liquid, those dealing 
process of evaporation, and those dealing with the 
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3RIDGMAN’S CURVES SHOWING RELATIONS BETWEEN VOL- 
AND TEMPERATURE OF WATER FOR VARIOUS PRESSURES 
(The numbers in the body of the diagram show the constant pressure of each 
curve in atmospheres; the numbers at the right show the volume at 0 deg. 
cent. of the liquid at the indicated pressure. If drawn to scale the curves 
should be separated about ten times as much as shown.) 


superheated vapor. Obviously, at and above the critical point 
the first and last groups of experiments merge into each other, 
but the classification happens to be a convenient one nevertheless. 


1 President, Stevens Institute of Technology. Mem. A.S.M.E. 

2 Assistant Professor of Mechanical Engineering, Stevens Insti- 
tute of Technology. Jun. A.S.M.E. 

Presented at the World Engineering Congress, Tokyo, Japan, 
October 29 to November 22, 1929. 


EXPERIMENTAL WorK DEALING WITH THE LIQUID 


As to the liquid, two sorts of experimentation are important, 
the first leading to knowledge of specific volumes, densities, 
compressibilities, coefficients of thermal expansion, and the like, 
and the second giving information about specific heats, entropies, 
and total heats. 

Density. Very exact values of the density of water at low 
pressures and temperatures have been available for some time, 
and are summarized in the standard tables of physical constants. 
At low temperatures but very high pressures we have the work 
of Bridgman, which is interesting as showing the disappearance, 
as the pressure increases, of the point of minimum specific 
volume in the constant-pressure curves. (Fig. 1.) 

The high-temperature range has recently been covered with a 
network of density measurements by Keyes and Smith of the 
Massachusetts Institute of Technology in Cambridge, Massa- 
chusetts. Their work covers a band along the orthobaric liquid 
line up to and including the critical point. 
have not yet been completely reduced; 


Their observations 
when they become 
available, the situation as regards liquid densities will presumably 
be satisfactory. 

Specific Heat. The specific heat of liquid water is, apparently, 
a peculiarly difficult property to measure with satisfactory exact- 
ness even at temperatures below the normal boiling point. Not 
only the absolute values of the specific heat of water at various 
temperatures between 0 deg. and 100 deg. cent. in mechanical or 
electrical units, but even the relative values in terms of any defin- 
able calorie or B.t.u., have been, at least until very recently, 
in a most chaotic condition. This puts the science of thermo- 
dynamics in the anomalous position of depending on a funda- 
mental unit of heat which is not experimentally reproducible 
with satisfactory accuracy even in the foremost standardizing 
laboratories of the world, which is not known in its relation to 
other units of energy to better than a tenth of a per cent, and 
which is not even defined with precision‘ or in a way that is 
universally accepted. 

Such uncertainty in the very foundation of a great branch of 
science is intolerable. In our opinion, there are only two funda- 
mentally sound ways of meeting the difficulty. The first is to 
abandon altogether, by international agreement, all attempts 
to define the calorie or the B.t.u. in terms of the properties of 
water, and to adopt instead a definition based entirely on an 
arbitrarily selected and not-to-be-tampered-with value of the 
electrical or mechanical equivalent of the new heat unit. The 
specific heat of water could then be measured in terms of the 
international calorie or B.t.u. in precisely the same way that the 

3 Reproduced from Proc. Am. Acad. Arts & Sci., vol. 47, no. 13, 
Jan., 1912, pp. 441-558. See also Zeit. fiir Anorg. Chem., vol. 77, 
Oct., 1912, pp. 377-455; and MEcHANICAL ENGINEERING, vol. 47, no. 
3, March, 1925, pp. 161-169. 

4 Not only is there disagreement as to whether the 15-deg. calorie, 
the 16.5-deg. calorie, the 20-deg. calorie or the mean or Bunsen 
calorie should be made fundamental; but the question has not been 
settled as to whether the chosen calorie should be that at atmospheric 
pressure or that at saturation pressure. In this paper, as far as 
possible, all liquid specific heats are at saturation pressure. 
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specific heats of other substances are so measured. Presumably 
the arbitrarily selected value of the electrical or mechanical 
equivalent should be such that the average specific heat of 
water over the usual range of experience is approximately one. 
Presumably also, if both the calorie and the B.t.u. are to be 
retained, their ratio to each other should be exactly as at present, 
so that entropies should be the same in both metric and English 
units. 

This proposal is exactly analogous to what has happened with 
respect to the standard value of the acceleration of gravity. 
This was originally defined as the value at 45 deg. and sea level. 
Presently an international congress decided that the best-known 
value at 45 deg. and sea level was 980.665 cm. per sec. per sec. 
When, some years later, doubt arose as to the accuracy of this 
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Fig. 2 ExprerRIMENTAL Status or Liquip Speciric HEATS BEFORE 
THE PRESENT BUREAU OF STANDARDS PROGRAM WAS STARTED 


experimental value, the 45-deg. and sea-level part of the defini- 
tion was dropped, and go is now universally defined in terms 
of the number, and not in terms of any particular spot on the 
earth. If this outcome could have been foreseen, it would have 
been much more sensible to have agreed on a simpler numerical 
value, say, 980 cm. per sec. per sec., in the first place. Similar 
remarks apply to the legal definitions of the American yard and 
pound. Both are, by act of Congress, prescribed fractions of 
the corresponding metric units, but while the exact official 
conversion factor for the yard involves only four digits, that 
for the pound involves eight where four or five would have done 
just as well. In defining the calorie or the B.t.u. these lessons 
should be remembered, and due regard should be had to the 
numerical simplicity or “roundness” of the mechanical or elec- 
trical equivalent selected as the basis of the fundamental defini- 
tion. 

A second solution of the difficulty with regard to the funda- 
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mental unit of heat is to abandon the calorie and the B.t.u 
altogether, and to express all thermal quantities in kilowatt- 
seconds or kilojoules. This practice is already practically uni- 
versal in the laboratories where the original measurements are 
made. The results are now, however, carefully translated over 
into uncertain thermal units in our published steam and other 
tables, only to be, in many cases, carefully translated back again 
into electrical units if the user of the tables is, as is increasingly 
probable, concerned with some problem in the modern power 
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plant. A set of steam tables whose only heat unit was the 
kilojoule would be more convenient than our present tables for 
many purposes, and less convenient for no purpose whatever 
that we can think of. Even in calorimetry (the only apparent 
exception) the variation of the specific heat of water with tem- 
perature makes recourse to tabulated rather than remembered 
values of specific heats or total heats indispensable, and such 
computations can be handled quite as easily in kilojoules as in 
calories or B.t.u. 

We feel strongly that one or the other of these proposals, 
namely, definition of the B.t.u. or calorie as a round number 
of electrical or mechanical units, or the use of the kilowatt- 
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second as the unit for thermal quantities, should be adopted 
by international agreement at the earliest possible date; and 
of the two proposals we much prefer the second. 

The chaotic situation with respect to the specific heat of water 


r 


is shown in Fig. 2,5 in which the thermal unit is the 20-deg. 


TABLE 1 RESULTS OF MEASUREMENTS AT THE BUREAU OF 
STANDARDS OF THE HEAT CAPACITY OF SATURATED 
LIQUID WATER 


Total heat, Total heat, 


Temperature Int. joules Temperature, Int. joules 
deg. cent per gram deg. cent, per gram 
10 42.01 160 675.09 
20 S384 170 718.76 
30 125.62 180 762.78 
10 167.34 190 807.21 
0 209.12 200 852.14 
60 250.92 210 S97 .46 
70 292 77 220 943.26 
SO 634.69 230 989 .77 
ay 376.66 10 1037 .03 
100 $18. 7¢ 0 1085.05 
110 160.98 260 1134.07 
10 503 270 1184.09 
130 { ) 
140 SS. 7 
150 631.78 
TABLE 2 ECIFI HEAT OF WATER—H. T. BARNES 
r d {107 ol. 199A (1902), pp. 149-263 
Spec. ht Spec. ht 
Atm. press corrected (tm. press corrected 
pec. ht to saturation pec. ht to saturation 
ot served, pressure observed pressures, 
Temp., Int. joules, Int. joules Temp., Int. joules Int. joules 
deg per gram per gram dey per gram per gram 
cent. per deg. cent. per deg. cent cent. per deg. cent. per deg. cent. 
1.35 4.2215 $.2215 29.92 £1772 4.1774 
2.68 4.2155 $2156 0.54 1.1767 4.1770 
$1.28 4.2138 $. 2139 l 2 E. iees 4.1774 
St 4 OO 4.2010 51 40 4.1773 4.1776 
13.79 4.1913 4.1914 32.17 4.1775 4.1778 
15.71 4.1803 4.1894 32.26 4.1781 4.1784 
17.09 4.1870 4.1871 32.31 4.1778 4.1781 
17.69 4.1870 4.1571 34.46 4.1765 4.1768 
20.13 4.1533 4.1834 38.76 4.1777 4.1781 
20.18 4.1838 4.1839 41.02 4.1773 4.1777 
20.45 4.1824 4.1825 $5.49 4.1784 4.1789 
20.92 +. 1830 4.1832 10 68 4.1777 4.1783 
22.16 4.1827 4.1829 51.02 4.1785 4.1791 
24.20 4.1813 $1815 54.57 4.1801 4.1809 
28.01 4.1796 4.1798 54.61 4. 1844 4.1852 
28.52 4.1792 4.1794 a 80 +. 1849 4.1858 
28.77 4.1793 4.1795 67.52 4.1834 4.13847 
29.09 4.1803 4.1805 68 21 +. 1890 4.1903 
29.11 4.1795 4.1797 74.05 4.1920 4.1936 
29.13 4.1795 4.1797 SO0.38 4.1951 4.1971 
29.21 4.1790 4.1792 85.60 4.1978 4.2002 
29.43 4.1791 4.1793 91.55 4.2017 4. 2052 
».47 4.1792 4.1704 
TABLE 3 MEAN SPECIFIC HEAT OF WATER AT SATURATION 
PRESSURES BETWEEN 0 DEG. AND#t DEG. CENT C. DIETERICI 


innalen der Physik (4), vol. 16 
4.1925 mech 


1905), pp. 593-620] 


Given in Bunsen mean calories per gram per deg. ‘cent. 


joules 


4.191 Int. joules per gram per deg. cent 

Cm Cm 
Temp., Int. joules Temp Int. joules 
deg per gram per deg per gram per 
cent deg. cent cent deg. cent. 
14.58 4.212 100.00 4.191 
20.69 4.195 109.7 4.195 
24.53 4.189 130.75 4.207 
29.28 4.186 156.12 4.235 
34.62 4.1581 182.6 4.241 
45.85 4.181 200.4 4.260 
55.7 4.185 221.2 4.274 
64.63 4.186 240.9 4.302 
78.00 4.188 259.00 4.330 
87.77 4.187 303.3 4.395 


calorie. Our only addition to the information summarized in 
this figure is an extensive experimental program at the Bureau 
of Standards in Washington, D. C. This work is as yet neither 
published nor entirely completed. Their latest’ values, pri- 
vately communicated for this paper, are given in Table 1. These 
results are compared with the original data (Table 2) of Barnes 
(probably the most reliable of previous experimenters) in Fig. 3, 





‘From Romberg, Proc. Am. Acad. Arts & Sci., vol. 57 (1922), 
pp. 377-387. 
® Feb. 28, 1929. 
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and with those (Table 3) of Dieterici (the only previous experi- 
menter, except Regnault, to work at temperatures above 100 
deg. cent.) in Fig. 4. 

The Bureau of Standards work gives 1.0031 as the ratio of 
the calorie at 73 deg. cent. to that at 20 deg. cent., as against 
Romberg’s® experimentally determined 1.0043, both being re- 
duced to saturation pressures. Another interesting comparison 
can be made with the single experimental fact in Callendar’s 
paper of 1912.7. He says, “It may be said that formula [10] is 
verified to at least 1 in 5000 for the ratio of the mean specific 
heat from 69 deg. cent. to 100 deg. cent., to the mean specific 
heat from 25 deg. cent. to 56 deg. cent. 
1.0050 for the ratio.” 

This apparently means that, according to Callendar’s experi- 
mental observations, the mean specific heat of water between 
69 deg. cent. and 100 deg. cent. is 1.00545 times that of the 
same quantity of water between 25 deg. cent. and 56 deg. cent., 
The Bureau of 
Standards results lead to 1.00548 as the value of this ratio, a 
remarkable agreement. 


Formula [10] gives 


both averages being at saturation pressure. 


EXPERIMENTAL DaTa OBTAINED ON EVAPORATION 


Turning next to the two-phase region and the process of 
evaporation, there are again two important sorts of experimental 
data, the saturation pressure-temperature relation, and latent 
heats. 

Saturation Pressure-Temperature Relation. Reliable saturation 
pressures have been available for some time, thanks to the work 
of various observers at the Reichsanstalt in Charlottenburg. A 
check on their work has come as a by-product of the specific- 
volume measurements of Keyes and Smith at the Massachusetts 
Institute of Technology. Their latest results, privately com- 
municated for this paper, are given in Table 4. 

TABLE 4 OBSERVATIONS OF VAPOR PRESSURES—KEYES AND 
SMITH 
[Revised figures of December, 1928 (Privately communicated) ] 


Temperature, 
deg. cent 


Vapor pressure, 
kg. per sq. cm. 


Temperature, 
deg. cent. 


Vapor pressure, 
kg. per sq. cm, 


160.00 6.304 320.00 115.148 
160.00 6.299 320.00 115.168 
170.00 8.086 320.00 115.184 
170.00 8.073 330.00 131.299 
180.00 10.228 330,00 131.259 
190.00 12.787 340.00 149.088 
200.00 5.848 340.00 149.157 
200.00 15.842 340.00 149.115 
210.00 19.443 350.00 168.787 
220.00 23.650 350.00 168.818 
230.00 28.506 350.00 168.749 
240.00 34.102 355.00 179.409 
250.00 40.534 360.00 190.607 
260.00 47.849 360.00 190.571 
270.00 56.114 360.00 190.527 
280.00 65.412 365.00 202.295 
290.00 75.865 370.00 214.775 
300.00 87.621 371.00 217.334 
300.00 87.206 372.00 219.949 
310.00 100.647 373.00 222 .652 
310.00 100.680 374.00 225.438 
310.00 100.695 374.00 225.434 
310.00 100.659 


Critical point, 374.11 deg. cent.; pressure, 225.69 kg. per sq. cm. 


Table 5 gives the Reichsanstalt values above 200 deg. cent. 
and Fig. 5 compares them with the M.I.T. values; the agree- 
ment is excellent. It is expected that an additional check on 
the pressure-temperature relationship will presently emerge as 
a by-product of the work now in progress at the Bureau of 
Standards. 

The chief outstanding uncertainty with respect to the vapor- 
pressure curve is as to the position of the critical point. It is 

7 Phil. Trans., vol. 212A (1912), pp. 1-22. 

8 11/, to 50 deg. cent.: Scheel and Heuse, Ann. der Phys. (4), vol. 
31 (1910), pp. 715-736. 50 to 204 deg. cent.: Holborn and Henning, 
Ann. der Phys. (4), vol. 26, pp. 833-883. 200 to 374 deg. cent.: Hol- 
born and Baumann, Ann. der Phys. (4), vol. 31 (1910), pp. 945-970. 
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comparatively easy to extend the vapor-pressure curve smoothly 
past the critical point for ten or twenty degrees by plotting 
pressure against temperature at specific volumes approximately 
equal to the critical volume; but it is difficult to tell where one 
part of the curve stops and the other begins by any experimental 
technique other than actual observation of the disappearance 
of the meniscus in a Caignard de la Tour tube, an experiment 
so beset with difficulties because of the extreme solubility of all 


TABLE PRESSURE-TEMPERATURE RELATIONSHIP AT 


5 
SATURATION—HOLBORN AND BAUMANN 
(Corrected to International Temperature Scale—Sulphur Point = 444.6°C.) 


Original figures given in Annalen der Physik (4), vol. 31 (1910), pp. 945-970. 


Temp., Pressure, Temp., Pressure, 
deg. cent. kg. per sq. cm. deg. cent. kg. per sq. cm. 
200.93 16.168 335.94 141.61 
202.09 16.553 341.12 151.03 
214.01 21.061 347.03 162.50 
219.80 23.574 348.12 164.85 
230.83 28.952 353.65 176.18 
240.97 34.713 356.48 182.44 
250.32 40.750 358.05 185.76 
261.87 49.315 362.00 194.92 
271.66 57 . 560 364.48 200.79 
281.21 66.629 365.06 202.13 
291.93 78.061 368.12 209.71 
301.66 89.75 370.00 214.28 
310.97 102.15 370.70 216.43 
321.43 117.40 373.13 222.67 
330.24 131.57 373.80 224.47 
334.91 139.60 winae acs 
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BAUMANN VALUES FOR THE VAPOR PRESSURE IN PER CENT OF 
THE PRESSURE 


available transparent containers in hot water, that it has not 
yet been successfully accomplished. We are here assuming that 
a critical point of the traditional sort actually exists; whether 
Callendar’s recent suggestion® that this is not the case is con- 
vincing or not will be discussed later in this paper. 

Latent Heats. On latent heats below 100 deg. cent. fairly 
reliable experimental determinations by Dieterici,’® Griffiths,'! 
Smith,!2 and Henning’® have been available for some time. At 
100 deg. cent. the best determinations are probably the following: 


Richards and Matthews" ...2251.3 Int. joules per gram 
I a6 50056500 0 .....2256.06 Int. joules per gram 
A. W. Smith’ ..... ....+.--2261.55 Int. joules per gram 


The value chosen by Keenan for the current temporary American 
table" is 2257.1 Int. joules per gram. 

Above 100 deg. cent. there is the work of Henning’ (Table 6) 
and some new work, not yet completed by Jakob" at the Reichs- 


*“Steam Tables and Equations Extended by Direct Experiment 
to 4000 Lb./Sq. In. and 400°C.”” H. L. Callendar, Proc. Roy. Soc., 
vol. A 120 (1928), pp. 460-472. 

10 Ann. der Phys. (Wied. Ann.), vol. 37 (1889), pp. 494-508. 

11 Phil. Trans., vol. A 186 (1895), pp. 261-341. 

12 Physical Review, vol. 25, no. 3, Sept., 1907, pp. 145-170. 

1330 to 100 deg. cent., Ann. der Phys. (4), vol. 21 (1906), pp. 
849-878; 100 to 180 deg. cent., Ann. der Phys. (4), vol. 29 (1909), 
pp. 441-465. 

14 Jil, Am. Chem. Soc., vol. 33 (1911), pp. 863-888. 

16 See MECHANICAL ENGINEERING, vol. 51, no. 2, Feb., 1929, pp. 
109-115. 

16 Forschungsarbeiten, no. 310, 
73, no. 3, Jan. 19, 1929, pp. 82-84. 


1908, pp. 9-19; Z.V.D.I., 


vol. 
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TABLE 6 LATENT HEATS BETWEEN 100 AND 180 DEG. CENT.— 
F. HENNING 
[Annalen der Physik (4), vol. 29 (1909), pp. 441-465] 
Electrical equiv., 15-deg. cal. = 4.188 Int. kilojoules 


Temp., Latent heat, 
deg. cent. Int. joules per gram 
102.34 2248.7 
120.78 2200.0 
140.97 2134.2 
160. 56 2077.0 
180.72 2018.5 
TABLE 7 LATENT-HEAT DETERMINATIONS—JAKOB 
Temperature, Latent heat, 
deg. cent. Int. joules per gram 
180 2010.8 
210 1896.6 
230 1809.6 
250 1713.4 
— Ts ~23, 
a , a? Be ; ‘ 
“a i ’ 


\ 


> 

















Fic. 6 Comparison oF Various LATENT-HEAT OBSERVATIONS 


(To magnify the scale of latent heats, the differences of the values from a 
chord of the latent-heat curve are plotted.) 


anstalt. His latest values, privately communicated for this paper, 
are given in Table 7. 

These and other experimental values are compared with each 
other in Fig. 6, which is a large-scale plot of residuals above a 
conveniently chosen chord of the usual latent-heat-against- 
temperature diagram. 
seen to be in reasonably satisfactory agreement with each other. 


The four sets of experimental data are 


The curve in Fig. 6 represents the values chosen by Keenan for 
the current temporary American table. Its agreement with 
Jakob’s four experimental values is most satisfactory when it is 
remembered that the curve determined from American 
data before Jakob’s definitive values at 180 deg. cent. and 210 
deg. cent. were available, and before any information whatever 
as to his values at 230 deg. cent. and 250 deg. cent 


was 


had reached 
us. This is a valuable cross-check between Jakob’s work and 
the American experimental work which is to be described later. 


EXPERIMENTS DEALING WITH SUPERHEATED VAPOR 


It is in the superheated-vapor region (and as a matter of 
convenience we include under this head the neigh >orhood of the 
critical point) that most of the recent experimental work on the 
properties of steam has been done. This work has been of four 
sorts: (a) specific volumes, by Keyes and Smith at M.I.T.; 
(b) specific heats, by Knoblauch and his co-workers at the Tech- 
nische Hochschule in Munich; (c) total heats, by Callendar at 
the Imperial College of Science in London, and by Havliéek at 
the Masaryk Academy of Work in Prague; and (d) Joule- 
Thomson coefficients, by Davis and Kleinschmidt at Harvard 
University, Cambridge, Massachusetts. The range covered by 
ach of these five sets of experiments (and by some others) is 
shown on the temperature-entropy plane in Fig. 7, and on the 
pu/RT vs. p plane in Fig. 8. It will be seen that these five 
experimental programs overlap so as to cover practically the 
whole superheated field from atmospheric pressure to the critical 
point, and from saturation to a temperature close to 400 deg. 
cent. or 750 deg. fahr. 
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Specific Volume. The Keyes ‘ iia wate - 
and Smith M.I.T. data so far oo ———— , SS = —a 
reported are given in Table 8. | 


The experimenters consider the | 
first measurements as the more 
reliable. 
are now” in progress in the region 
between the present M.I.T. data 
and the Harvard Joule-Thomson 
data, which will afford a valuable | 
comparison with the latest work | 


Further experiments 


of Knoblauch in this same region. 
Specific Heat. Knoblauch and AC 
his co-workers in Munich have 
published five papers on the 
specific heat of 
steam, the 


superheated 
data in which are 


given in Tables 9 to 13, inelu- 
sive. 

There is also an isolated but 
very useful and dependable 
value by Brinkworth,'® a co- 
worker of Callendar in London, 
2.0300 Int. 
per gram per deg. cent. 
mm. Hg abs. and 104 

Total Heat. Callendar 


self has been measuring specific 


joules e 
at 760 


namely: ( 


5 deg. cent. 


him- {¢ 


heats and total heats in London 
but, 
none of his specific-heat work, 


for several years, as yet, 


and only avery little of his total- 
heat 
form of actual experimental data. 


work, is available in the 


In his Howard lectures of 1926 








IATENT HEATS 





he showed one diagram, since 
published in various places,’ 
from which, with the help of his 
then current steam tables, some 
52 experimental determinations 
of total 


structed. 


heats can be recon- 
They lie in a band be- | 


tween pressures 700 and 1000 lb. 





~~ WAS 44/4 
ROLE 


LATENT HEATS - DIETERIC/, GRIFFITH, 






SM/TH & HENNING 


Fos 
SE) S 





per sq. in. and extend from satu- Fic. 7 
ration to about 250 deg. fahr. of ah 
superheat. of the un- 
certainty of the reconstruction of this mass of data from a 
published diagram, we have not attempted to tabulate it; we 
show a graphical intercomparison of it with other data later 
in this paper (Fig. 12). Callendar has also recently distributed 
privately a much less extensive group of total-heat data taken in 
the neighborhood of the critical point; these also will be exhibited 
graphically later in this paper. 

The work of Havliéek™ is, in kind, 


dar’s. 


Because 


much like some of Callen- 
Both determine total heats by throttling to about 
atmospheric pressure, where the pressure and temperature are 
measured and the total heat found from the Callendar tables in 
the case of Callendar, and from the Mollier tables in the case of 
Havligéek. Both also use the alternative method of condensing 
the steam after throttling and determining the total heat from 





7 April 1, 1929. 

18 Phil. Trans. (A), vol. 215 (1915), pp. 383-438. 

1% Roy. Soc. of Arts, Howard Lecture, Nov. 
B.E.A.I. Res. Assoc., Technical Rept. Ref. J/T 32. 

20 MECHANICAL ENGINEERING, vol. 51, no. 2, Feb., 1929, pp. 127- 
128; World Power Conf., Fuel Conf., 1928, no. J2. 


29, 1926. Also 


WZ & SY aur WLLEASD V2 LE : VLAD SUL LS Me A 
TEMPERATURE-ENTROPY DIAGRAM SHOWING THE EXTENT OF VARIOUS RESEARCHES 
(The lines marked ‘“‘Havl.” are the pressures along which Havliéek is measuring total heats.) 





the rise in temperature of the cooling water, though Havliéek 
seems to have more faith in the first method. Havliéek’s experi- 





TABLE 8 SPECIFIC- von Se ATIONS—KEYES AND 
(Mechanical Engineering, vol. 50, no. 2, Feb., 1928, pp. 153-155; vol. 51, 
no. 2, Feb., 1929, pp. 124-125) 

Temp., -——— Specific volume (cu. cm. per gram)———-——~ 

deg. 

cent. 5.000 6.250 7.500 10.000 12.500 15.000 17.500 20.000 

Pressures in kg. per sq. cm.—Ilst measurements 
ee aN scent cin Sete yr ae LY. piecins 95.07 
re teas eaters Siavaem stetecers ian 107 . 26 98.94 
ae ie ee anit voces S90.98 122.77 103.71 
ee , ; ene .-.e-. 139.78 127.33 116.12 106.34 
me wees eatee ..- 161.51 146.44 132.53 120.37 109.88 
360 .... ... 187.22 170.20 152.99 137.64 124.51 113.35 
370 .... 208.50 199.36 178.65 159.26 142.59 128.56 116.76 
380 233.19 223.07 211.17 186.85 165.41 147.43 132.52 120.10 
390 251.28 237.30 222.63 194.89 171.42 152.18 136.40 123.38 
400 269.08 251.22 233.83 202.75 177.35 156.82 140.20 126.57 
lst measurements minus 2nd measurements in per cent 

oe sieace Saeke Whitin ~setemtnts pena exces ™=O.032 
ee pee are ailegr seein +0.010 —0.010 
ee  waien owes er 2 +0. 034 +0.019 +0.040 
re aes acer +0. 044 +0.024 +0.027 +0.078 
350 .. = a +0. 038 $9: 049 +0.031 +0.069 +0.038 


mittens deviation, 0.036. 
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Selected 
portions of them will be exhibited graphically later in this paper. 


mental data are as yet available only in graphical form. 


The Harvard work on the Joule- 
Thomson coefficients differs from Callendar’s throttling experi- 


Joule-Thomson Coefficients. 





<a * 
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been published, but the definitive experimental results are given 
in Table 14. 
An older Joule-Thomson measurement by Trueblood?! in the 


same laboratory gave the value 3.182 deg. cent. per kg. per 


2ARCHES SHOWN ON THE (pv/RT)-p PLANE 


(The pressures along which Havliéek is measuring total heats are indicated.) 


ments chiefly in that pressure and temperature drops were always 
small, so that the differential coefficient 


pw = (0t/dp)a 


was determined at various points in the superheated region; 
whereas Callendar determined by a single experiment the two 
extremities of a long throttling curve stretching across a con- 
siderable part of the plane. The Harvard data have not yet 


sq. cm. + 0.5 per cent, at 165 deg. 
cm. 

Inasmuch as these four kinds of data are dissimilar, any 
intercomparisons between them must be indirect. One such 
intercomparison between the older Knoblauch data®? and the 


cent. and 386 kg. per sq. 


21 Proc, Am. Acad. Arts & Sci., vol. 52, no. 12, June, 1917, pp. 
734-804. 
22 First four Knoblauch papers only, Tables 9 to 12. 
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Fic. 9 ComparISON OF THE Davis-KLEINSCHMIDT JOULE-THOMSON MEASUREMENTS WITH THE KNOBLAUCH SPECIFIC-HEAT MEASUREMENTS 
BELow 30 Ka. PER Sq. CM. 


A specific heat-ratio chart obtained from the Joule-Thomson coefficients was used to ‘‘reduce’’ each of the Knoblauch observed specific heats to 
“zero pressure.”’ 


\NS data is shown in Fig. 9.23 The 
| \ WN Harvard yw’s were used to de- 
\ WQ | termine lines of constant total 
S— heat and certain § specific-heat 
030} \ RAG | | ~ | ratios. The specific-heat-ratio 
\ SS ™ ic ii i a 60°C Lin chart thus made was then used 
bs \ i Kae. Gui Some Solana Mamarament to “reduce” each of the then 
\ lat available Knoblauch observed 

ras SS | | C,’s “to zero pressure.” The 
BOCES a result is plotted in Fig. 9. If 
A b ; there were a systematic discrep- 

% ’ 


00 ee ; . . . = 1926 version of the Harvard 
| 
| 


ancy between the two bodies of 

Ww! a. data, the band of points in Fig. 
wo RO — 9 would be stratified; that is, 

: e, a5. the points originating in observa- 
IN : + tions at the highest pressures 
a. \ = i would be consistently above or 


™/ ’ ‘ : 23 Reprinted from Keenan, ME- 


\ 3 | CHANICAL ENGINEERING, vol. 48, 
. no. 2, Feb., 1926, p. 145. 


RT 


py 


. Fic. 10 (at Lerr) CoMPARISON 

‘ ‘ ‘ ts ————— BETWEEN Davis FORMULATION 

OF THE HARVARD JOULE-THOMSON 

COEFFICIENTS AND THE KEYES- 

‘\ Smita SpeciFic-VOLUME MEa- 
% SUREMENTS 

(The formulation of the Joule- 

1 ‘eee: Thomson coefficients, supplemented 

N | by a curve of specific heat at zero 

pressure obtained with the aid of the 

Knoblauch | specific-heat measure- 

ments, yielded a complete set of total 


| heats. From these could be found the 

| variation in specific volume at con- 
stant pressure. ‘The figure shows this 

eas 250 300 variation from the 360-deg. cent. line 
as a base. The dash lines are from 

the Keenan tables and show the ease 

with which the two sources of data 


could be reconciled.) 





;- 100 “150 
Pressure ~ Kg. per Sq. Cm. 











TABLE 9 SPECIFIC HEAT OF SUPERHEATED STEAM 


KNOBLAUCH AND JAKOB 

(Z.V.DI., vol. 55 (1911), pp. 665-673. Recalculated, using Mollier tables 

to get pressure correction. Originally reported in Forschungsarbeiten, 

Heft. 35, p. 109, and Z.V’.D_J., vol. 51 (1907), pp. 81-88. Electrical equiv.: 
1 kilocal. = 4.186 Int. kilojoules] 





Cp 
Pressure, Temp., Int. joules 





Exp. kg. per deg per gram 
no, sq. cm, cent. per deg. cent. 
1 2.01 149.1 2.009 
2 2.02 188.2 1.9384 
3 2.00 240.4 1.9388 
4 2.00 245.9 2.000 
5 2.02 296.6 2.000 
6 2.01 345.9 2.059 
7 2.02 349.3 2.084 
8 4.00 170.6 2.110 
9 3.99 210.5 2.050 
10 4 Ol 260.8 2.038 
ll 3.958 304.7 2.030 
12 3.98 306.1 2.067 
13 4.01 306.5 2? 059 
14 4.00 350.3 2.101 
15 6.00 180.2 2.223 
16 6.00 217.5 2.110 
17 6.01 259.8 2.063 
18 5.98 306.4 2.051 
19 6.01 349.6 2.106 
20 8.00 188.1 2.331 
21 8.00 240.0 2.084 
22 8.00 295.0 2.055 
23 8.00 295.2 2.046 
24 8.00 295.7 2.084 
25 7.99 344.9 2.101 
26 7.98 349.8 2.118 
27 8.00 356.0 2.114 
20r — — ———+ —- — a= 
| ° 
+ 
C 
ce 


wn 





7 








°o 










specific Heat at Constant Pressure,Cal. per Gram | 











7 os 19.9 Kg. per Sa.Cm.— 8 T | | 
200 250 300 350 400 450 500 
Temperature, Deq.Cent 
Fic. 11 Comparison oF KNoBLAUCH AND Kocu EXPERIMENTS OF 
1928 Wita KEENAN TABLES 
(The lines are from the Keenan tables; the circles are the Knoblauch 


measurements. This figure constitutes a comparison between the American 


and Knoblauch experiments.) 


below those originating in observations at low pressures. No 
such stratification appears; it follows that the two bodies of data 
are in substantial agreement. It might be mentioned that, 
since the Harvard data had been smoothed as a part of the 
computation process, the width of the band of points in Fig. 9 
is a measure of the experimental uncertainty in Knoblauch’s 
individual observations. 

The comparison described in the last paragraph has not yet 
been brought up to date as regards either the definitive version 
of the Harvard data or the fifth and latest paper of Knoblauch 
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and Koch on account of the pressure of other parts of this work. 
We can, however, exhibit a different sort of indirect comparison 
between Knoblauch and Koch’s work and our work in America. 

In the fall of 1928, before the paper of Knoblauch and Koch 
America, Keenan prepared the 
American chart and steam table, using the Harvard data, ex- 


reached current temporary 


TABLE 10 SPE 
KNOBLAUCH 


‘IFIC HEAT OF SUPERHEATED STEAM 
AND MOLLIER 


[Z.D.VJ., vol. 55 (1911), pp. 665-673 Electrical equiv l kilocal. = 
4.186 Int. kilojoul 
Pressure, Temp., Int. joules 
Exp. kg. per deg per gram 
no. sq. cm. cent. per deg. cent. 
1 1.98 161.1 1.984 
2 1.98 171.9 2.030 
3 2 Ol 173.7 2 OOO 
$ 1.05 193.0 2 Ov4 
5 1.98 271.9 1.996 
6 2.05 273.0 2 O13 
7 2.00 325.8 2.034 
S 1.98 328.2 2.038 
9g 1.98 329.6 ” OOO 
10 2.00 365.2 » OOS 
ll 1.99 400 2 2.075 
12 1.99 414.2 2 042 
13 2.00 $29.1 2.080 
14 1.99 160.6 2 O97 
15 1.99 462.3 2.160 
16 2.01 166.0 2.089 
17 2.01 $67.9 2.122 
18 1.98 474.2 2.118 
19 2.00 500.1 2.156 
20 2.00 505.5 2.143 
21 1.99 515.8 2.168 
22 2.01 33.5 2.114 
2 2.00 §52 . 1 2.156 
2 1.96 565.4 2.152 
25 3.938 171.1 2.101 
26 4.01 171.9 2.122 
27 3.99 174.2 2.122 
28 3.938 174.3 2.131 
29 4.00 176.6 2.114 
30 4.01 43.6 2.021 
31 4.00 247.2 2.017 
32 3.98 252.1 2.025 
33 3.99 252.3 2.063 
34 4.00 253.8 2.042 
35 4.00 257 .7 2.042 
36 3.97 370.2 2.042 
37 3.99 405.0 2.089 
38 4.01 405.5 2.038 
39 4.02 458.8 2.131 
40 3.99 469.0 2.152 
41 3.97 169.7 2.080 
42 3.98 510.9 2.126 
43 3.99 514.7 2.173 
44 4.00 518.9 2.168 
45 3.96 546.4 2.173 
46 3.99 551.6 2.193 
17 1.03 555.3 2.185 
iS +. Ol 562.5 2.126 
49 5.96 180.9 2 2989 
50 6.00 181.5 2.264 
51 6.00 181.7 2.260 
52 6.02 187.8 2.181 
53 6.02 255.4 2.071 
54 ». 99 321.3 2.080 
55 6.00 330.1 2 OS4 
56 6.02 394.2 2.067 
57 6.01 458.2 2.164 
58 6.00 516.1 2.198 
59 6.00 520.4 2.126 
60 5.99 548.1 2.189 
61 5.99 572.7 2.185 
62 8.05 197.1 2.307 
63 8.O1 203.8 2.256 
64 8.00 268.1 2.089 
65 8.01 328.9 2.138 
66 7.98 386.7 2.080 
67 8.01 404.1 2.139 
68 8.01 166.5 2.185 
69 8.00 469.5 2.189 
70 8.00 514.7 2.202 
71 7.97 515.4 2.126 


tending to about 40 kg. per sq. cm., as the basis of the low 
pressure end of the pv/RT vs. p diagram (see Fig. 8), and using 
the M.I.T. data above 100 kg. per sq. cm. The gap between 
40 kg. per sq. cm. and 100 kg. per sq. em. was bridged partly 
by graphical interpolation, but largely with the help of an 
extrapolation of the Harvard data to 110 kg. per sq. em. that 
had been independently worked out before the M.I.T. data 
were available. The amount of adjustment that was necessary 
to bring the Harvard extrapolation smoothly into the M.I.T. 
data above 100 kg. per sq. cm. is shown in Fig. 10, and is ex- 
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TABLE 11 SPECIFIC HEAT OF SUPERHEATED STEAM Cp 
KNOBLAUCH AND WINKHAUS Pressure, Temp. Int. joules, 
; d ; » ‘ ; Expt. kg. per deg. yer gram per 
[Mitteilungen tiber Forschunesarheiten, no. 194 (1917), pp. 1-20.  Electri- a sq = cent. : he oak. 
cal equiv 1 kilocal 4.186 Int. kilojoules| 98 19.79 304.08 2.307 
Be Cp 99 19.80 339.83 2.223 
Pressure, remp., Int. joules, 100 19.80 374.80 2.248 
Exp kg. pet deg per gram per . r 
no sq. cm cent deg. cent. 
1 0.48 129.53 1.984 TABLE 12. SPECIFIC HEAT OF SUPERHEATED STEAM 
2 0.50 155.18 1.930 KNOBLAUCH AND RAISCH 
3 0.61 200.43 1.908 : , . : 
{ 0 50 291 15 2 013 [Z.V.DJI., vol. 66 (1922 no. 17, pp. 418-423 Electrical equiv.: 1 
; 0 52 249 65 1.971 kilocal 4.186 Int. kilojoules] 
( 0.50 s;00-09 2 OOO Cp 
7 0.51 300.68 2.030 Pressure, Temp., Int. joules, 
Ss 0.49 349 97 1.980 Exp kg. per deg per gram 
) 1.00 111.78 1 O84 no j. cm, cent. per deg. cent. 
10 0.99 131.35 2.005 1 2.00 124.82 2.093 
11 0.99 167.03 1.946 2 7.96 247.41 2.131 
12 O98 01. 56 1.942 3 9099 184.10 2.529 
13 0.99 220.91 1.975 { 14.00 247.11 2.311 
14 1.01 0.19 1.996 5 16.00 205.23 2.834 
15 1.01 301.07 2.042 6 18.03 280.59 2.361 
16 1.23 S01. 67 2.026 7 20.12 239 14 2 830 
17 1.01 350.74 1.980 8 20.15 245.99 2 646 
18 1.96 132.40 2.038 9 20.11 247.13 2.600 
14 00 167.32 2.004 10 20.14 280.40 2.373 
0 1.85 35. 66 2.000 11 12.13 219.91 3.282 
I 1.90 19.07 1.984 12 22.16 231.88 2.951 
2.01 345.11 2.042 13 22.09 246.47 2.742 
5 3.99 151.53 y. 114 14 22.10 247.09 ». 759 
24 $3.95 153.92 2.227 15 22.05 280.36 2.440 
5 3.94 19.65 2.009 16 22 07 280.51 2.440 
6 £09 380.13 2.072 17 22.06 351.62 2.248 
7 ». 93 168.58 2.298 18 24.08 225.85 3.357 
5 Tf) 1906 2.046 19 24.15 231.66 3.114 
290 6.00 $45.43 2 068 20 24.13 247.14 2.8256 
0) 7.95 179.25 2 336 21 24.15 280.16 2.516 
31 8.02 70 2.118 22 26.20 229.62 3.525 
es S.0U0 208.81 2.080 23 26.18 240.90 3.059 
8.02 575.97 2.101 24 26.14 247.06 2.942 
t 9 97 194.13 2 385 25 26 13 28 ). 83 2.558 
: y OS 194.55 2 399 6 26.13 351.60 2.290 
36 10.00 216.44 2.260 7 8 15 234.16 3,550 
37 10.06 223.67 2.298 28 8.15 234.19 3.541 
38 10.04 226.61 2.269 29 8.13 240.80 3.236 
39 10.00 250.72 2.227 30 2% 14 246.92 3.106 
10 10.02 250.75 2.235 31 28.18 280.59 2.625 
+1 10.01 254.69 2.223 32 30.18 238,22 3.663 
42 10 03 258.58 2 173 33 30.13 241.39 3.391 
43 10. Ov 270 O86 ~ 181 34 30.14 247.08 3990 
14 9.99 299 62 2.118 35 30.13 279.97 2.713 
15 10.01 299 82 » 101 ae 2 
it 10.02 302.28 2.143 
47 97 330.68 2.152 Fora i : , , 
18 10.00 345.45 2.131 traordinarily small except in the region near saturation at 80 to 
- . = aon = : ye 110 kg. per sq. em. This region is one in which the Harvard 
a » Ov 210.6! 2.428 . . . 
1 12.02 235.38 2.369 extrapolation was known in advance to be especially untrust- 
52 96 ) » . 256 . ; 
3 13 00 so a > ae0 worthy, because it can be reached by the extrapolation method 
4 + ol 253 = : +4 in question only by boldly integrating a long series of u values 
5 2 OD 265.1! 2.2 ; : : ‘ . ie 
ith 12.08 269.65 2.244 which, if they have any meaning at all, must correspond to 
7 2.00 2095 2.135 Tr : . 
2 + 4 bt =. ° eo supersaturated steam. The extraordinary agreement in other 
> +4 oO ae = : oe parts of the plane of the Harvard extrapolation with the smooth 
6 a7 331 ie 2 ‘ ° 5 : ° ° 
61 12.00 345.95 2.152 curves determined by the M.I.T. data is a searching and grati- 
i2 2.03 78 2.122 . . 
: - “om ae ie fying check on the mutual consistency of these two parts of the 
6 6 ( 2.69 a : . 
64 14.01 217.64 2.474 American steam-research program. 
65 14.03 223.37 2.51¢€ ° ° .° 
66 13°96 239 80 > 323 After the current temporary American chart was finished, and 
~ ape nated 265 the corresponding tables were completely blocked out, the paper 
3.97 271.3! 2.273 . ; : : 
69 14.04 280.68 2.252 of Knoblauch and Koch arrived and a C, diagram was im- 
70 14.01 29958 2.227 . : . 
>] 13 88 300 71 > 189 mediately prepared, based wholly on American work, on which 
43 pe 7 o. ; the observations of Knoblauch and Koch could be plotted for 
re) ‘ Ove ~- ) ° r . . _* ° , . . 
74 16.12 208 21 2 755 comparison. The result is shown in Fig. 11.24 When it is re- 
Li ops en dod pee membered that these observations of Knoblauch and Koch lie 
rma) » ~a«é - - vo . . . . . . 
77 16.04 254.96 2.377 largely in a region in which almost no previous experimental 
78 16.06 268.32 ?. 311 . . 
+9 16 Ol 399 90 2 248 data of any kind were available, the agreement between the 
4 +e. reeds : oa American prediction and the German observations is extraor- 
o.§ 34o { 2 sf : 
82 15.82 378.15 ». 193 dinarily good. 
1 4 - 217 = a Finally, we may use this same current temporary American 
~~" ad ” . . . *v 
85 18.00 233.99 2.679 table as a basis for comparing the observations of Havliéek and 
S6 18.04 252.29 2.507 . . : 
87 1803 238 64 > 415 of Callendar with the body of data that has been crystallized in 
a0 oe he . a the table. Fig. 12 shows Callendar’s 52 points of 1926 and 
90 17.81 340.06 2.210 Havliéek’s points at 52 kg. per sq. em. against the background 
91 17.81 375.21 2.208 = : 7" -~ . : 
ae porte ws no > ann of Keenan’s table. The Havliéek points are in good agreement 
93 19.78 223.07 2.910 with the American table except at the highest temperatures, 
5 
94 20.05 235.79 2.746 — 
95 20 254.36 2.545 2 . 7 F y 
96 20 a a. po 9 ee 24 Reprinted from MECHANICAL ENGINEERING, vol. 51, no. 2, Feb., 
97 20.01 279.35 2.377 1929, p. 129. 
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where they tend to lie below 
the tables. The Callendar 
points are in agreement with 
the tables in general trend, but 
lie in general about 4 B.t.u. 
per lb. higher than the tables 
would predict. 

Fig. 13 shows the privately 
circulated group of Callendar 
measurements near the critical 
point, and some of Havliéek’s 
points, again against the back- 
ground of Keenan’s table. The 
agreement is, the whole, 
very good. 

It may be mentioned that 
the group of Callendar points 
in Fig. 13 constitute the only 
experimental basis yet adduced 
for his startling suggestion that 
two miscible phases persist at 
temperatures 
commonly regarded as the criti- 
cal point. It seems to us that 
this group of points, while valu- 
able, is not characterized by a 
high enough precision to enable 


on 


above what is 


any one to distinguish, by means of them, between an isothermal 
with a flat segment and the very slightly curved isothermal 
which the accepted theory would predict in this region. 
thermore the apparent existence of a true latent heat in accord- 
ance with the Callendar suggestion, and the existence of very 
large specific heats in this region as required by the classical 
critical-point theory, would be, from the experimental point 
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(The Callendar points are those on which Callendar has based his suggestion that the liquid and vapor phases 


persist and are distinguishable at temperatures above what is commonly regarded as the critical point. 


are from the Keenan tables.) 
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tained 


Havlitéek values ob- 


from chart privately communicated. Twelve out of 52 Callendar points were obtained by the condenser 


method. The other 40 and the Havlicéek points were obtained by throttling to atmospheric pressure.) 








The curves 


of view, two pictures so nearly identical in every observable 
respect as to be indistinguishable. 
possible measurements of either specific volumes or total heats 
and of pressures along any isothermal in this region could be 
expected to distinguish between these two theories. 
fore see no reason for abandoning the traditional point of view 


Indeed, we doubt if any 


We there- 


as to what happens at and near the critical point. 


SUMMARY 


It may be remarked, by way 
of a summary, that the recent 
experimental work on steam re- 
viewed in this paper (a) covers, in 
one way or another, for the first 
time, practically the whole field 
up to the critical pressure, and 
from saturation to the highest 
superheats at present commer- 
cially practicable, and (b) shows, 
wherever intercomparisons have 
as yet been made, a most grati- 
fying degree of consistency. 
There are, of course, notable gaps 
yet to be filledin. Among them 
may be mentioned the specific 
heat of the licuid at very high 
temperatures. Latent heats 
should also be measured at 
temperatures higher than Jakob 
has yet reached, although in this 
region there are already avail- 
able or in sight data enough to 
compute latent heats up to the 
critical point by means of the 
Clapeyron equation. There is 
also a singular dearth of C> 
measurements at low pressures 
and temperatures, say, below 130 
deg. cent. In this region, appar- 
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a oo yo r : knowledge of C, at high temperatures, between the highest 
44 80.0 423.7 2 reached by Knoblauch and the region explored with somewhat 
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61 120.1 389.0 3.609 ° . ° ° ° 
62 120 1 427 6 3/110 progress in this direction in the near future. 





The Wiesinger High-Pressure Locomotive 


THs locomotive has been developed by Prof. Kurt Wiesinger 
of the Technical College, Zurich, and built by the Swiss 
Locomotive Works at Winterthur. It is a 4-4-0 express loco- 
motive of 1200 hp. The boiler, of water-tube type, is somewhat 
similar to the Brotan. The top drum, of seamless mild steel, 
preferably rolled eccentrically so as to provide thick metal to 
take the boiler ends, acts as a container, and the steam is taken 
direct from it by means of an internal horizontal pipe to the 
engines. The main drum and its supports are free to move on a 
flexible support secured to the main frames. The feedwater 
heated almost to boiler temperature is admitted to the lower 
drums. Adjacent to the main generating tubes and arranged in 
zigzag formation are the superheater and feedwater-heating coils. 
The high efficiency of 80 per cent is claimed for the boiler. 
The main engine consists of two rows of six single-acting cylinders 
set in line, the diameter of the pistons being 77/, in. and the 


stroke” 1118, isin. With a 6 per cent cut-off and at 1260 r.p.m. 
these should develop 2000 hp. Steam at 600 lb. per sq. in. in 
the steam chests will, after giving off its energy passing through 
these cylinders, pass to the condenser, in a single stage at, say, 
25 Ib. per sq. in. 

The valve gear is of the rotary type with ring valves specially 
designed to meet the requirements of such a fast-running engine. 
As the steam enters the cylinders on the up as well as the down 
stroke of the ring valves, the latter need only be driven at half 
the speed of the engine. The period of admission coincides with 
the speed of the valve, so that delayed opening is not possible. 
To alter the cut-off it is necessary to alter the slot of the valve, 
and this is done by increasing or diminishing the distance be- 
tween time to turn the shaft actuating the valve motion relatively 
to the crankshaft of the engine.—The Locomotive (London), vol. 
35, no. 445, Sept. 14, 1929, pp. 229-300, 2 figs. 








Improvements in the Mechanical Loading of 
Coal Underground 


OADING coal into mine ears, which is considered as the 
most arduous of the miner’s tasks, is largely a hand 
operation. Reasons for this were explained in a paper by 

O. G. Sharrer, presented at the semi-annual meeting of The 

American Society of Mechanical Engineers, Salt Lake City, Utah, 

and published in the July issue of MBcHANICAL ENGINEERING. 

Some discussion of this paper is presented herewith. 

While mechanical loading of coal has now passed the experi- 
mental stage, there are many developments needed to bring it 
into general use. 
accessible for convenient repairs, inspection, and maintenance 


Complicated designs which make parts in- 
appear as a weakness of present machines. Improvements to 
bring about simplicity of construction and ease of making repairs 
will help to solve this problem in underground loading. 


Wituram Wuatey.! One of the first machines to be placed 
in operation for loading coal underground was that designed by 
William E. Hamilton of Columbus, Ohio. This machine would 
fall under Mr. Sharrer’s Class 1. It had a main frame or truck, 
was self-propelling, and had a forward portion or jib which swung 
laterally so as to reach over the width of the mine room. A 
The 
loading principle of this machine consisted of an endless chain 
running in a plane slightly inclined to the horizontal, with 
arms attached to the chain which pulled the coal up and con- 
veyed it back to the rear conveyor. 
When first installed in 1905 in a mine at Ziegler, 


rear portion with a conveyor discharged into the mine car. 


This machine was mechani- 
cally successful. 
Illinois, however, the labor situation prevented its continued 
operation. This particular machine was later taken over by one 
of the larger mining-machine companies, but has never met with 
any degree of commercial success, largely because in those early 
years the coal-mining industry was not in a mood to cooperate 
actively in the development and use of mechanical loaders. 

About this time J. E. Jones, general manager of the Poca- 
hontas Fuel Company, was experimenting with a machine similar 
in general design to the Hamilton loader. In 1907 the first 
Whaley shoveling machine, later known as the Myers-Whaley 
shovel, was designed, and the first machine was put in operation 
in a coal mine at Windrock, Tennessee, in 1909. 
employed an entirely different mechanical principle, and differs 
from all other loading machines. 

The machine consists of a main frame, on which is mounted the 
motor and driving mechanism, which is supported by wheels on 
a mine track. A swinging front end or jib carries the shoveling 
mechanism and a conveyor. The conveyor on the jib discharges 


This machine 


on to a second conveyor, also mounted pivotally on the main 
frame. ‘This carries the material to be loaded and discharges into 
the mine car. 
supported and driven by means of a crank, the rear end of the 


The loading element consists of a double shovel 
shovel being supported in guide ways. The mechanical principle 
closely resembles that of a crank and connecting rod, with the 
connecting rod extended beyond the crank to form the forward 
portion of the shovel. 

This shovel is automatic and the crank rotates continuously, 
material being taken up by the front of the shovel, and deposited 
in a bucket in the shovel. The bucket is partially turned over 
during a portion of the stroke and deposits its load on the con- 
veyor. 





1 General Manager, Myers-Whaley 
Mem. A.S.M.E. 


Company, Knoxville, Tenn. 
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The first machine built in 1909 demonstrated the correctness 
of the principle employed, and loaded several thousand tons of 
coal. The first machine sold commercially was for loading coal 
in West Virginia in 1911, eighteen years ago, and this machine 
developed a capacity of over a ton a minute, loading up to 200 
tons per shift. These machines suffered, however, from the same 
inertia which had been encountered by the Hamilton machine 
and comparatively few were used in coal mines, but their use 
in rock and ore mines developed fairly rapidly. 

These machines were limited in their application to mines hav- 
ing grades of not over eight per cent and having at least five feet 
The Independent Coal & Coke Company of Salt 
Lake City installed one of these machines in their coal mine at 
Kenilworth, Utah, in 1917. 


of height. 


Adverse grades in this mine caused 
the suspension of the operation of this machine after it had been 
in use for a year or two, but it was put back in service in March, 
1927. 
machines in their coal mine at Hiawatha, Utah, in 1917, but the 
Quite a 
number of this type of machine are now in use loading coal, rock, 


The United States Fuel Company installed one of these 
same difficulty was encountered with heavy grades. 


and ore, and in tunnel work. 

Another type of machine developed about eight or nine years 
ago was the Joy loading machine. This machine employs arms 
operating in a plane slightly inclined to the horizontal, and in 
that 


machines except that the Joy mechanism consists of two crank 


respect is somewhat similar to the Hamilton and Jones 


disks which operate two gathering arms. The action is auto- 
matic, and the arms operating on the inclined plane pull the coal 
on to a conveyor which is located between them. The first of the 
Joy machines was similar in general arrangement to the Hamilton, 
Whaley, and Jones machines in having three principal elements of 
a main frame mounted upon track wheels, a swinging front end, 
and a swinging rear-discharge conveyor. Later the Joy machine 
was mounted upon caterpillars, and it has been very successful. 

A still later development than the Joy machine is the Goodman 
power shovel. The Goodman machine consists of a main frame 
mounted upon caterpillars and having a large shovel mounted on 
a swinging beam. ‘This machine also has a jack against the roof 
to take the thrust of the shovel. 
material, lifted, swung laterally over the mine car, and its load 


The shovel is forced into the 


is pushed over the edge of the shovel by a sliding back piece. 
All motions of this shovel, except traveling, are effected by 
The single motor mounted or the frame of the 
This 


hydraulic power. 
machine drives a pump furnishing the hydraulic pressure. 
machine has met with considerable success. 

Still another type is the Sullivan machine built by the Sullivan 
Machinery Company. This is mounted upon caterpillars, the 
general arrangement being somewhat similar to that of the Joy. 
The gathering mechanism, however, is different and consists of a 
wide, flat plate at the front of the machine, in the center of which 
Mounted above this plate 
is a rotating bar carrying picks or teeth. 


is the forward end of a flight conveyor. 
The bar is carried by 
arms from the side of the machine so that it may be raised or 
lowered. As this bar rotates it pulls the coal on to the wide plate 
and on to the conveyor. 

Still another type of loading machine and one which while not 
built in large quantities has operated very successfully, is the 
Oldroyd machine. This machine is track mounted on double 
trucks, has a swinging front end carrying a conveyor and a loading 
device, a central transfer conveyor, and a swinging rear conveyor. 
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The loading device consists of a rotating vane with two arms ro- 
tating on a horizontal axis, and driven by chains on each side. 
The machine is moved forward continuously into the coal and is 
said to have a large capacity. It is driven by four or five motors, 
while the other machines which have been described are each 
driven by one motor only. 

Most of the loading machines now on the market, especially 
the Joy, Sullivan, Goodman, and Myers-Whaley, are equipped, 
when necessary, with Government-approved permissible motors 
and electric apparatus for use in gaseous and dusty coal. 

The following are fundamental requirements in the design of a 
successful underground loading machine: 

1 The machine must be capable of lifting the broken rock, 
ore, or coal from the ground, and delivering it into the mine car 
at a rapid rate. 

2 The entire machine must be capable of working in restricted 
spaces both in height and width. 

3 The machine should be capable of handling lumps of broken 
material at least as big as two men can handle. 

$ The loading element must be mounted so that it ean reach 
from side to side and pick up the material over a considerable 
width from a single track. 

5 The discharge end of the machine should be adjustable 
laterally so that the machine can operate upon sharp curves which 
are usually found in mines, and can load on such curves. 

6 The machine should be self-propelling so that it can move 
from one place to another with minimum delay, under its own 
power. 

7 As practically all mines are equipped with tracks upon 
which the cars for transporting materials travel, the machine 
should be adapted to move around on these tracks. 

8 The machine should be designed so that any power available 
in the mine may be used for its operation. 

9 The machine must have sufficient weight and strength to 
perform without failure the most arduous work to which it can be 
subjected, and the construction must be such that the machine 
will endure such work under any conditions with a minimum of 
attention and repairs. 

10 The machine must be operated by one man, and be so 
simple in operation that the ordinary handy man can, after 
short instruction, operate it satisfactorily. 

11 The mechanical elements involved in the design of the 
machine should be simple, sturdy, and accessible, so that mechan- 
ics ordinarily employed at mines can make repairs and adjust- 
ments. Parts should be standardized and interchangeable to 
avoid delays in supplying and fitting. 

While the biggest field in mechanical loading underground in 
coal mines is in loading the coal, another very useful application 
is handling rock. Where the coal is thin, considerable rock has to 
be handled in taking top or bottom to secure additional height in 
considerable 


There is also 


grading and handling of roof falls, ete. 


the haulage ways and air ways. 


Frank V. Hicxs.? It is no doubt surprising to most people 
unacquainted with coal mining to learn that coal loading, the 
most arduous task around any coal mine, is still done largely by 
hand. The industry has been accused of backwardness, and 
justly so. The first successful loading machine was placed in 
operation in the year 1900. The fact that for the following 22 
years less than one-half of one per cent of the total coal loaded 
was accomplished by loading machines is quite sufficient proof of 
this backward tendency. Mr. Sharrer has given some of the 
causes that have contributed, in a measure at least, to preventing 


the installation of mechanical loading devices. 
* Supervisor of Mechanical Loading, The Union Pacific Coal Co., 
tock Springs, Wyo. 
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Previous to the year 1918 the trend in the bituminous-coal 
industry had been steadily upward, the average yearly increase in 
production amounting to 16,800,000 tons. Since that time there 
has been an arrested demand for bituminous coal, and in 1928 the 
total production was but 493 million tons, which represents but 
85 per cent of the tonnage produced in 1918. 

Since 1918 the annual supply of energy from all sources, coal 
(anthracite and bituminous), oil, natural gas, and water power has 
increased 13.8 per cent, oil production showing an increase of 153 
per cent, and natural gas an increase of 101 per cent. Oil imports 
The total supply of energy in the form of 
oil and gas from all sources increased 133 per cent. 


increased 55 per cent. 
Water power 
in the same period increased 102 per cent. Coal, as previously 
indicated, has suffered a loss of approximately 15 per cent. 

The World War, with its high prices and actual shortage of fuel 
supply, forced upon the consumer the necessity of fuel economies. 
These economies are ever becoming more manifest, with the result 
that today the steam locomotives on all Class 1 railroads since 
1918 have decreased their consumption per thousand gross ton- 
miles more than 22 per cent, with the best locomotives operating 
The iron and steel 
industry has economized in fuel consumption approximately 15 


with economies of approximately 60 per cent. 
per cent. Electric power and utilities plants have cut their con- 
sumption from approximately 3!/2 lb. per kw-hr. to less than two 
pounds, with the best plant operating at 0.86 lb. per kw-hr. The 
utilization of by-products from coking plants has made further 
inroads into demand. Arrested growth of population, central- 
ized heating, ete., have all combined to lessen the demand for 
coal. 

The coal industry, accustomed for generations to an increasing 
demand for its product, has developed facilities for a potential 
production far in excess of that justified or required. This po- 
tentiality is estimated by the Bureau of Mines at 821 million 
tons, based upon a work year of 308 days. 

This large overdevelopment, with its resultant cut-throat com- 
petition, has led to depressed prices for product, and in many 
localities a wage scale that is not commensurate with American 
ideals and standards of living. The perspective of the coal opera- 
tor in these localities does not take in these ideals, and in the 
opinion of many he is on the way to certain destruction. 
other means of salvation must be devised. 

Contrary to popular belief, the coal industry is not a dying one. 
Of the total consumption of energy in the United States, bitumi- 
nous coal at the present time is the source of 50.3 per cent, and 
anthracite of 8.1 per cent, making a total for coal of 58.4 per cent. 
Domestic oil constitutes 21.4 per cent, imported oil 1.3 per cent, 
natural gas 5.8 per cent, and present developed water power the 
rather insignificant amount of 6.3 per cent. The large increase 
in the production and consumption of oil in the United States 
does not for the most part represent a displacement of coal. The 
water power and natural gas are in direct competition with coal, 
but much of the fuel oil and practically all of the refined products 
of petroleum are used for purposes that raw coal could not meet. 

If and when the nation is confronted with a depleted oil supply, 
the lower grades of coal, much of which is easily mined through 
stripping operations, will, according to an unprejudiced authority, 
take precedence over the oil shales as a future possible source of 
fuel oil. 

In its present dilemma, based upon observation of results ob- 
tained by the company by which the writer is employed, it ap- 
pears that mechanical loading of coal affords a means of relief and 
at least a partial solution of the problems confronting the coal 
industry. As previously stated, the introduction of coal-loading 
machinery has been slow. 


Some 


Previous to 1923 no record was made 
of this tonnage in the United States; however, beginning with 
1923, the record to date has been as follows: 

















Year Tons 


1923 1,880,000 
1924 3,496,000 
1925 6,148,000 
1926. 10,022,000 
1927 14,559,000 
1928 21,559,000 


The above figures do not include coal from stripping operations, 
which in 1928 amounted to approximately 20,000,000 tons. 
Production from this source has held fairly uniform since 1923. 

Mechanical loading has had its greatest growth in the localities 
where the wage scale is relatively high, as shown by the following: 

Per cent of total output 
loaded mechanically 


Wyoming 41.3 
Indiana 24.0 
Utah 18.3 
Montana 18.3 
Illinois 13.3 
Virginia 6.4 
Alabama. 3.6 
Pennsylvania. 2.2 
West Virginia 1.7 
Kentucky. 1.0 
United States t.5 


Mechanical loading is at least a partial solution of the ills of 
the coal industry. Results obtained by the Union Pacific Coai 
Company during the years 1923-1928, inclusive, show what is 
possible through mechanical loading. 

1 There has been a reduction in the number of employees, 
exclusive of officials, from 3034 in 1923 to 1838 in 1928, the latter 
representing 60.7 per cent of the former. 

2 The annual output for the period 1923-1928 fluctuated but 
little. 

3 The number of operating mines was reduced from 19 to 11. 

4 Mechanically loaded coal in 1923 totaled 107,693 tons or 
3.2 per cerit of total. In 1928 mechanically loaded coal was 
1,501,578 tons, or 51.3 per cent of total. 

5 Mine cost in 1928 represented but 75.7 per cent of the cost 
of 1923, with but 51.3 per cent mechanical loading. 

6 Annual earnings of employees other than officials and super- 
visory force increased from approximately $1700 in 1923 to 
$2263 in 1928. 

7 The total capital expenditures over the above period for 
mechanical loaders was $429,392.68. The undepreciated invest- 
ment in loading equipment as of January 1, 1929, was $259,232.97. 

8 The investment in loading equipment for an annual pro- 
duction of 100,000 tons is approximately $30,000. The company 
has been exceedingly fortunate in that every purchase of loading 
equipment has justified the investment. 

With the introduction of mechanical loading ir the mines of the 
Union Pacific Coal Company, the president of the company, 
Eugene McAuliffe, announced the policy that no men would be 
discharged to make places for loading equipment. As the labor 
turnover had, prior to 1923, exceeded 100 per cent, men that left 
the employment of the company of their own choice were slowly 
supplanted by machines. In this way no hardship was worked 
upon the miners in the employment of the company. 

Mechanization of the coal industry will materially reduce the 
number of miners actively engaged, leaving many to be absorbed 
by other industries; however, those that remain with the industry 
will inevitably receive a better wage, and the industry as a whole 
will find itself in more tranquil waters. 

The demand for coal is seasonal. By a proper selection and 
application of loading machines, coupled with intelligent planning 
and foresight on the part of those who have charge of operations, 
it is possible to arrange so that during the off-peak period 
machines may be placed largely on development work, in which 


This of course is due entirely to railroad demand. 
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case the tonnage per unit is not so great, and then when the 
demand is heavy they are placed into work where a larger pro- 
duction per unit may be obtained. 

Of the various types of loaders enumerated in Mr. Sharrer’s 
There is still 
a very prevalent feeling of skepticism in the minds of many coal 
The 


stock scheme in the past has been to have the manufacturers 


paper, all have reached a fair state of perfection. 
operators as to the possibilities for coal-loading machinery. 
guarantee the successful operation of the machine in a given 


property. 
to do this. 


No manufacturer of loading equipment can afford 
Mechanical loading is contingent upon too many 

I 

factors that enter into every-day underground operation to 
The 


is now up to 


justify the manufacturers in assuming such an obligation. 
various types of machines have been proved. It 
the coal man to make the selection of equipment suitable to con- 
ditions, and then give the machine the opportunity to prove itself 
by giving it every advantage and insisting upon the cooperation 
of the entire operating force. 

While the operating principle of most of the leading types of 
loading machines is sound, still from a construction and assembly 
viewpoint the present-day underground loading machine is in 
about the same state of development that the automobile was 1S 
or 20 years ago. The duty to be performed by mine-loading 
equipment is unusually severe, still maintenance charges are 
entirely too high, often running as high as 8 to 10 cents per ton 
This unusually large maintenance cost often offsets a possible 
saving or profit. The most glaring defect is in the selection of 
materials of construction and assembly, parts often being so in- 
accessible that hours of labor are required in dismantling to make 
adjustments, or what should be minor repairs. When the various 
loading devices now in use have received the proportionate 
amount of thought and talent by mechanical engineers that 
countless other mechanical devices have, there will be much 
better machines, and mechanical loading in the mines of this 
country will increase much more rapidly. Trouble and grief in 
the maintenance of loading machines have discouraged many a 
willing but faint-hearted coal operator, and his first attempt at 
mechanization has ended in failure and financial loss. 

In spite of the failures and discouragements attendant upon 
mine mechanization, the coal industry of America is awakening, 
There 
are 7011 bituminous coal mines in the United States, producing 
During June, 
1929, there were but 200 graduate mining students from all of the 
colleges and universities of this country teaching mining, a very 


and the next five or ten years will see startling changes. 


annually from 500 to 550 million tons of coal. 


small percentage of whom will follow coal mining. 

The fundamentals of all engineering training are essentially the 
But with mining, more than any other branch of the 
profession, is the school, college, or university unable to turn out 
a finished product. 
technique, if such it may be called, of underground-mine opera- 
tion be acquired. 

Upon this premise, with the increasing tendency toward mecha- 
nization of coal-mine operation, coal mining o‘fers a multitude 
of opportunities for the young graduate in mechanical engineering, 
as at the present time at least the demand for engineers is in 
excess of the supply. 


same. 


By contact and experience only can the 


The type of structural steel, in the form of plate and of flat 
bar, giving the best tensile properties is that containing 0.3 
per cent of carbon with about 1.3 per cent of manganese and 0.9 
per cent of silicon. A small amount of nickel increases the 
ductility, but at least 3 per cent is required to produce high- 
elastic-limit steel.—J. A. Jones before the Iron and Steel Institute, 
London, September 11, 1929. 




















Operation and Control of Boiler-Feedwater 
Purification Systems 


Routine Tests of Value in the Control of Boiler Feedwater and Concentrated Boiler Waters— 
The Cost of Laboratory Control and Its Relative Value 


By S. 7 


URING recent vears trend 
toward higher steam pressures and temperatures and in- 
creased (See Fig. 1.) Five years ago 

steam pressures of 250 to 300 Ib. were considered high. 


1926 to date there ha 


there has been a decided 


ratings of boilers. 
From 
ve been built or are now in the course of 
construction many boilers which are operating at 400 Ib. pres- 
sure or higher. Five of these installations have been designed 
to operate at pressures in excess of 1000 Ib. and one at 1800 Ib. 
These conditions are the result of a natural sequence of engineer- 
ing development, striving after greater economy in steam genera- 
The necessity 


tion. 


for good feedwater under such conditions 
is evident 


Many en 


with respect to the operation of high-pressure boilers, but fail 


and has focused attention to these problems, 


gineers recognize the importance of good feedwater 
to recognize the importance of the problem as it affects the op- 


eration of boilers at lower temperatures and pressures. The 
process uses due to bad feedwater and to inadequate control 
A full realiza- 


tion of these losses by the management of public-utility corpora- 


of boiler-water concentrations are enormous. 
tions or private industries would result in more detailed atten- 
tion to this portion of their plants. 

Much has been written concerning methods of analysis of 
feedwater, but little 


specific importance of such data in the control of steam stations, 


information is available to indicate the 
and few data have been published concerning the economic 
value of such control. It is largely for this reason that many 
companies have not been impressed with the necessity or the 
value of this work. The saving resulting from accurate control of 
the feedwater systems by routine chemical analyses can be easily 
demonstrated, and plants where accurate cost records have been 
kept can verify these statements. So much depends on the 
constancy of service from the steam station that any neglect 
or inefficient control of this portion of the plant must sooner 
or later be reflected in reduced efficiency of the entire plant. 
This holds true not only in central-station practice ‘and in the 
gas industry, but in all industrial activity. 

Heavy losses have been sustained during the past two years 
in some of the largest industries in this country from bad feed- 
water conditions which could have been prevented had the 
steam stations been under proper analytical control. 

During the year a large national organization has sustained 
a financial loss running into six figures by failure to recognize 
the importance of chemical control of the feedwater system. 
Within the past month a boiler failure has been reported which 
could have been avoided by routine chemical analyses of the 
concentrated boiler waters. Such analytical data would have 
indicated the corrective feedwater treatment required. It would 
hardly seem necessary to direct attention to these problems 
were it not for the fact that failures are occurring, many of which 
could be avoided. 

Efficient operation of boiler-feedwater systems can best be 
obtained by the establishment of a laboratory where routine 





1 Consulting Chemical Engineer. 
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BALTIMORE, MD. 


analyses of the untreated and treated water can be made. The 
size of the laboratory and the force necessary to carry on the 
work will be influenced by a number of conditions. The most 
important factors are the capacity and rating of the boilers, 
the type of water treatment, and the quality of the water supply. 
To condition the feedwater properly at a high-pressure steam 
station operating at high ratings, the plant should be under a 
full-time trained chemist with assistants. The 


one or more 
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TOWARD 


chemist should report to the chief engineer or superintendent, 
and should be given the necessary authority for the control of 
the system. He should likewise be held responsible for the 
elimination of trouble due to bad water conditions. Relatively 
smaller plants may be adequately controlled by one trained man, 
but he should be provided with such non-technical help as may 
be required for the collection of samples and for other control 
duties. 

The cost involved in the establishment of laboratory equip- 
ment will depend upon the amount and character of work in- 
volved. The necessary apparatus and the supply for work of 
this kind is much less expensive than is ordinarily estimated, 
and frequently an exaggerated idea of these costs is responsible 
for the failure to establish a control laboratory. For a cost 
of from $100 to $200, sufficient equipment and supplies can be 
purchased to carry on all the necessary tests for adequate con- 
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trol measures in a small plant. Under ordinary conditions a 
fairly complete water-testing laboratory sufficient for all routine 
tests in a large steam station can be established at from $1500 
to $2000. This of course would not include building or other 
laboratory structural costs. 

It is extremely difficult to generalize concerning the frequency 
of testing feedwater and to itemize the specific tests that should 
Considered broadly, concentrated boiler water should 
Elaborate treat- 
ing systems, especially those where acid-correction treatment 
is employed, will require testing much more frequently. 


be made. 
be tested not less frequently than once a day. 


Adequate records should be maintained as to the condition 
of, the water-treating equipment and appurtenant apparatus. 
Many failures resulting from bad feedwater may be traced di- 
rectly to lax inspection of the feedwater purification equipment. 


Metuop oF ANALYsis APPLICABLE TO FEEDWATER 


There is no single method of feedwater treatment that is appli- 
cable for all conditions. Each plant should be designed and 
operated with specific reference to the local conditions. Since 
there is no universal treatment there can be no universal method 
of control, and the tests to be made of the treated feedwater 
and concentrated boiler water will depend upon the conditioning 
system employed. For this reason it is difficult to prescribe 
any set of tests that will meet all requirements. There are, 
however, certain routine tests which are of value and from which 
efficient control of the systems may be effected. 
most cases will be of value are listed in Table 1. 


Tests which in 


TABLE 1 ROUTINE TESTS FOR THE CONTROL OF BOILER 
FEEDWATER AND CONCENTRATED BOILER WATERS 


Concentrated boller 


Raw water Treated water water 


Temperature 

Total solids 

Suspended solids 

Total alkalinity—car- 
bonate, bicarbonate, 
and hydrate alkalinity 

Chlorides 

Sulphates 

Free CO: 

Phosphates 

Specific gravity 
Hydrogen-ion concen- 

tration 


Temperature 

Total solids 

Suspended solids 

Total alkalinity —car- 
bonate, bicarbonate, 
and hydrate alkalinity 

Chlorides 

Sulphates 

Free CO:z 

Dissolved oxygen 

Hydrogen-ion concen- 
tration 


Temperature 

Total solids 

Suspended solids 

Total alkalinity—car 
bonate, bicarbonate, 
and hydrate alkalinity 

Chlorides 

Sulphates 

Free CO: 

Hydrogen-ion concen- 
tration 


Tests for chlorides, total alkalinity, and sulphates are simple 
tests to make, and a daily record of these constituents in con- 
centrated boiler water will be of great assistance in supplying 
the essential data for adequate control. Detailed methods of 
analysis are given herein which have been prepared to assist 
the non-technical operator in making these tests.? 


Test For ToTat ALKALINITY 


The alkalinity of a water indicates the presence of certain 
salts in solution, which have the power to neutralize acids. The 
alkaline salts may be present in a number of different forms. 
The ones usually present in boiler feedwaters are known as car- 
bonates, bicarbonates, and hydrates. One or two of 
forms of alkalinity may be present in a water, or there may be 
a change from one form to another during chemical treatment 
or under the influence of heat. 

It is desirable for the plant engineer to know not only the 
amount of total alkalinity of his boiler water, but also the amount 
of each kind of alkalinity. He should know what parts of the 
alkalinity in the water tested are present as carbonate, bicar- 
bonate, and hydrate alkalinity. These tests are comparatively 


these 


2 Detailed methods of analysis will be found in ‘‘The Standard 
Methods of Water and Sewage Analysis,’’ published jointly by The 
American Public Health Association and The American Water Works 
Association. Also in ‘‘Boiler Feed Water Purification,’ by 8S. T. 
Powell. McGraw-Hill Book Company. 
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simple and may be readily made with a fair degree of accuracy 
by any intelligent operator. 
Total alkalinity, as the term implies, means the total amount 


of all forms of alkaline salts in solution in the water. Place 
100 ce. (cubic centimeters) of the water’ to be tested in a por- 
celain evaporating dish having a capacity of 150 to 200 ce. Add 


about 0.1 ee. (2 to 4 drops) of methyl orange indicator, which is 
referred to later as M, and stir with a glass rod. The color of 
the water after adding the indicator will be yellow if the water 
When 
the water is alkaline, add one-fiftieth normal sulphuric acid 
(marked N/50 H.SO,) drop by drop from a glass burette that is 


is alkaline; if it turns red, the water under test is acid. 


graduated to read in tenths of cubic centimeters, stirring the 
water after each addition of acid until it changes from yellow to 
a faint pink; then read the burette and determine how much 
acid was used to bring about this change. Each cubic centi- 
meter of acid used is equivalent to 10 parts per million of alka- 
linity. 

Erample: Suppose 100 ce. of water requires 4.2 ce. of acid, then 


H 10 = 42 parts per million of total alkalinity. 


Test FoR CARBONATE, BICARBONATE, AND HyprRATE ALKALINITY 


To determine carbonate, bicarbonate, and hydrate alkalinity 
a second test must be made, which is carried on as follows: 

Place 100 cc. of the water to be tested in a porcelain evaporat- 
ing dish, and add a few drops of phenolphthalein indicator, 
which is referred to later as P. 
white after adding the indicator P, all the total alkalinity read 


If the color of the water remains 


in the test with the M indicator is present as bicarbonates. If 
the water turns red after the addition of the phenolphthalein 
indicator, add N/50 H.SO, as in the test for total alkalinity 
and determine how much acid is required to change the color 
from red back to white. 


Example: Suppose 2.7 ce. were required to bring about this change, 


then the P alkalinity would be 2.7 K 10 = 27 parts per million. 


The various forms of alkalinity may be calculated from the 
formulas given in Table 2. 
TABLE 2 FORMULAS FOR COMPUTING THE VARIOUS FORMS 
OF ALKALINITY PRESENT 
Hydrates 


Bicarbonates Carbonates 


Ser ae M 0 0 
P less than '/2 M.. ; M— 2P 2P 0 
P=1/:M... : 0 2P 0 
P greater than '/2 M.. 0 2(M P) 2P M 
Pe Bite rcaeantexss 0 0 M 


Suppose M alkalinity = 42 parts per million, and P 
alkalinity = 27 parts per million. One-half of 42 = 21. The P 
alkalinity is greater than !/2 M, therefore there is no bicarbonate 
alkalinity and the alkalinity is caused by carbonates and hydrates 
which, according to the figures given in Table 2, would be 2(.V - 
P) = 2(42 — 27) = 30 parts per million of carbonate alkalinity, 
and 2P — M = 2 X 27 — 42 12 parts per million of hydrate 
alkalinity. 


Example: 


Test FOR CHLORIDES 


The term “chlorides” is used to express the combination of 
chlorine with other elements forming salts that are compara- 
tively stable and not easily broken up under ordinary conditions. 
The term “chlorides” is to be distinguished from ‘‘chlorine,”’ 
such as liquid chlorine used extensively for the sterilization of 
public water supplies. The chlorides commonly present in 
water are sodium chloride (common salt), magnesium chloride, 
and potassium chloride. 

The test for chlorides is performed in the following manner: 
Place 100 ce. of water to be tested in a 150-cc. porcelain evaporat- 

’ The amount of water employed for this or other tests may be 


reduced, but the proper factor should be used to be comparable 
with the calculation given. 
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If the 
The color of 
Add the standard silver nitrate so- 


ing dish and add 1 ce. of potassium chromate indicator. 


water is acid, the sample should be neutralized. 
the water will be yellow. 
lution from a burette drop by drop until the color of the water 
changes from yellow to a faint red. When this change takes 
place, determine how much of the silver nitrate solution has 
been used, multiply the number of cubic centimeters of solu- 
tion by 10, and the result will be the chlorides present in water 
expressed in parts per million. 


Amount of silver nitrate solution used, 10.8 ec.; 10.8 


10 = 10S parts per million of chlorides. 


Exrample “’ 


Test For DissoLVED OXYGEN 

The presence of oxygen in water used for boiler feed is objec- 
tionable, since it increases the corrosive properties of the supply. 
It is essential in steam-station operation that the dissolved oxy- 
gen content of the feedwater be kept as low as possible. In 
order to control the dissolved oxygen, tests should be made at 
frequent intervals. This test is not particularly difficult and 
may be carried out by an operator who has not had special train- 
ing in chemistry, provided the sample is taken carefully and the 
test is made with strict adherence to the instructions. The solu- 


tions required are as follows: 

Dissolve 430 g. (grams) of man- 
liter of distilled water. 

2 Alkaline Potassium Iodide: Dissolve 700 g. of potassium 


1 Manganous Sulphate: 
ganous sulphate in 1 
hydrate and 150 g. of potassium iodide in distilled 
water and dilute the solution to 1 liter. 

3 Hydrochloric Acid: Concentrated (specific gravity 1.18 
to 1.19). 

t Sodium One-fortieth (N/40). 
(This solution should be carefully prepared and checked 


Thiosulphate: normal 
by a chemist, as should the other normal solutions.) 
5 Starch Solution: 


starch in 50 cc. of distilled water to make a thin paste 


Dissolve about 5 g. of Litner’s soluble 


of boiling distilled water 
When cold add a 
few drops of chloroform and keep this solution in a 
Starch 


solution does not keep well and should be made up fresh 


and then pour into 200 ce. 
and continue boiling for 4 to 5 min. 


glass-stoppered bottle in a dark, cool place. 


every week or ten days. 


The bottle in which the sample is collected should be a glass- 
stoppered tincture bottle of good quality and have a capacity 
of from 250 to 270 ce. 


be passed into the bottle through a glass or rubber tube extend- 


The sample of water to be tested should 
ing to the bottom. Where the dissolved oxygen is to be de- 
termined from hot-water samples, the water should be cooled 
to about 70 deg. fahr. by passing through a copper cooling coil 
prior to discharging into the sample bottle. The water should 
pass through the bottle, slowly flowing for at least 5 min., and 
the quantity wasted should be not less than five times the ca- 
pacity of the bottle. 
from the bottle before the water is shut off and the glass stopper 


The sampling tube should be withdrawn 


then replaced. 

temove the glass stopper from the bottle and add 1 ce. of 
manganous sulphate solution and 3 ce. of alkaline potassium 
These solu- 
tions should be discharged at the bottom of the bottle. After 
the addition of the chemicals the stopper is replaced and the 
bottle shaken and permitted to stand 5 min. A brown precipi- 
tate will settle. The stopper is again removed and 2 ce. of hy- 
drochlorie acid are added, the stopper replaced, and the bottle 
again shaken. By the addition of the acid the precipitate will 
be dissolved. (It is necessary that all precipitate dissolve.) 
The procedure up to this point should be carried out as quickly 


iodide, using separate pipettes for each solution. 
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as possible, but the remaining portion of the test may be delayed 
for several hours if necessary without introducing an error into 
the determination. 

Two hundred cubic centimeters of the treated sample are 
then transferred to a flask of 500 cc. capacity and standard 
sodium thiosulphate solution (N/40) is added from a burette drop 
by drop until the yellow color of the water has been nearly re- 
moved. When this point is reached, '/2 ec. of the starch solution 
isadded. The color of the sample will be changed from yellow to 
blue by the addition of the starch. The thiosulphate solution is 
again added to the sample drop by drop until the blue color 
is completely removed and the sample is colorless. 

Read the burette and determine the number of cubic centi- 
meters of thiosulphate solution used in the test. This amount 
will be the dissolved oxygen present in the water expressed in 
parts per million by weight. To convert the dissolved oxygen 
from parts per million to cubie centimeters per liter, multiply 
parts per million by 0.698. 


Erample: Number of cubic centimeters of thiosulphate used in 
test, 8.2; dissolved oxygen in parts per million, 8.2; .. dissolved 
oxygen in cubic centimeters per liter = 8.2 X 0.698 = 5.72. 


The standard gravimetric method for the determination of 
sulphates is not applicable for routine work in determining the 
sulphate content of concentrated boiler water, principally be- 
cause the method is time consuming and the accuracy which it 
affords is not ordinarily required for plant control. 

The Parr turbidimeter method for sulphates is sufficiently 
accurate for determining the sulphates in boiler waters, and has 
the added advantage that it is fairly rapid and requires no special 
technique. The method consists of measuring the turbidity 
produced by precipitating the sulphates by means of barium 
chloride in a slightly acidified solution. The finely divided 
barium precipitate is measured by limiting the depth of solu- 
tion through which a standard light can be detected. The 
apparatus is standardized against solutions of sulphates of known 
strength. 

A somewhat similar method has been developed in which the 
sulphates are precipitated by barium chloride and the concen- 
trated turbid solution is diluted by distilled water until a stand- 
ard light becomes visible. The degree of dilution is a measure 
of the amount of sulphates present in the original sample. 

Although these methods are of value on account of the rapidity 
with which they can be made, there are some objections to them, 
and errors are introduced which may result in high or low read- 
ings of the actual sulphate content of the water. The fineness 
of the precipitate depends upon the acidity of the solution, also 
on the amount of the barium chloride used and the rate at which 
it is applied; the temperature of the solution and concentration 
of other salts in solution also have a marked effect upon the 
condition of the precipitated barium sulphate. These condi- 
tions should be given careful consideration, and the accuracy 
of the test should be checked from time to time by gravimetric 
determinations. Considered broadly, however, the turbidity 
method for routine determination of sulphates may be used 
to advantage. 

The determination of carbonate and hydrate alkalinity of 
concentrated boiler waters can be made by the ordinary titrimet- 
ric method. The method is reliable, however, only in the 
absence of appreciable amounts of organic matter when the water 
is relatively clear. When concentrated boiler waters contain 
an appreciable amount of organic matter in solution or suspen- 
sion or where the water is turbid or highly colored, these de- 
terminations should be made by the Winkler method. The 
procedure for this method is given herewith in detail,‘ since it 
is not generally used for this purpose. 





4 Reproduced from Treadwell, Sixth Edition, revised, vol. 2, p. 485. 
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DETERMINATION OF ALKALI CARBONATE AND HyDROXIDE IN 
THE PRESENCE OF ONE ANOTHER—METHOD OF C. WINKLER 
Of the many methods which have been proposed for this de- 

termination, that of Winkler is the best. 

In one portion determine the total amount of alkali present 
by titration with acid, using methyl orange as an indicator, 
and determine the hydroxide in a second portion as follows: 
To the solution add an excess of barium chloride solution; the 
following reactions take place: 

Na2CO; + BaCl. = 2NaCl + BaCoO, (insoluble) 
2Na0OH + BaCl, = 2NaCl+ Ba(OH): (soluble) 

Add phenolphthalein and titrate slowly with hydrochloric acid 

with constant stirring; decolorization is effected as soon as the 

hydroxide is neutralized and before any barium carbonate is 
dissolved. The amount of acid used corresponds to the amount 
of hydroxide originally present. 


Example: 

1. 20 ml.(Na2CO; + NaOH) require T ml. 0.1 N acid for NazCO; + 
NaOH; 

2. 20 ml.(NazCO; + NaOH) require ¢ ml. 0.1 N acid for NaOH 
alone, so that 

20 ml.(NazCO; + NaOH) require (7 —1?t) ml. 0.1 N acid for Na~ 
CO;:; 20 ml. of the solution therefore contain t X 0.004001 g. NaOH, 
and (7 — t) X 0.005300 g. NazCQ3. 


Remark. It has been proposed to add an excess of barium chloride 
solution to the mixture of alkali carbonate and hydroxide in a mea- 
suring flask, then dilute to the mark, thoroughly mix, filter through 
a dry filter, and take an aliquot part of the filtrate for the titration. 
This method, however, will only give accurate results when the water 
used for the dilution is absolutely free from carbon dioxide, and this 
will be the case only when it is previously boiled with a current of 
air free from carbon dioxide passing through it. Further, no atten- 
tion is paid to the volume occupied by the precipitated barium car- 
bonate, and in the case of a large amount of the latter a considerable 
error is introduced. The method of Winkler does not have these 
disadvantages. Care must be taken, however, with regard to the 
addition of the hydrochloric acid in the titration; unless it is added 
very slowly some of the barium carbonate will be acted upon before 
the end-point is reached. 

A number of attempts have been made to employ sensitive 
hydrometers to determine the specific gravity of concentrated 
boiler waters as a means for controlling the concentration of 
solids and to indicate the condition of the water in the boiler 
under actual operating conditions. Most of these hydrometers 
have been of little value, since they have not been sufficiently 
sensitive. Recently, however, a number of companies have 
supplied hydrometers for this purpose which, in the absence of 
other control, may be of value. 
a limited field of usefulness. 

A special design of sensitive hydrometer® has recently been 
put upon the market which is being used extensively for rapid 
analyses of concentrated boiler water. In addition to indi- 
cating the specific gravity of the water, the total solids and the 
sodium sulphate content of the water can be determined. This 
is accomplished by simple calculation of the specific gravity, 
alkalinity, and chlorides previously determined in the water. 

The conditioning of feedwater by the use of phosphates is 
now practiced widely, since such treatment has certain specific 
value. The use of phosphates under some conditions will in- 
hibit the formation of hard scale and is of value in the preven- 
tion of embrittlement of boiler steel. The necessity of a reliable 
test for these constituents in concentrated boiler water is im- 
portant where phosphate treatment is used. Comparative 
tests of the various methods have indicated that for ease in ma- 
nipulation and reliability the method recommended by Staub is 
most satisfactory.® 


Most of them, however, have 


5’ Designed by J. A. Holmes, National Aluminate Corporation. 
* A full description for this method will be found in MEcHANICAL 
ENGINEERING, vol. 51 (1929), p. 26. 
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The determination of the phosphate is dependent on the fact 
that molybdenum present as phosphomolybdiec acid may be re- 
duced in the presence of an excess of molybdie acid. 
ducing agent used is hydroquinone. 


The re- 
If hydroquinone is added 
to an acid solution of molybdic acid, no phosphate being present, 
the solution will be colorless when treated with alkaline sulphite, 
but if phosphate is present, phosphomolybdic acid is formed 
and reduced, giving a blue color. As small an amount as 5 
p.p.m. of phosphate gives a distinct blue color in this test. 


Cost or LABORATORY CONTROL AND ITs RELATIVE VALUE 


It is difficult to generalize in reference to the specific cost of 
chemical analyses of boiler-feedwater treatment systems, since 
this work is usually conducted by plant analysts and the ac- 
counting systems do not segregate the analyst’s time for this 
specific work, which may only be a part of his general duties. 
In the majority of plants, however, the cost of laboratory con- 
trol of boiler-water conditioning can be fully justified by the 
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AT Five PLants Resu.ttTine From Routine Controu BY CHEMICAL 
LABORATORY 


resultigg improvement in operation. As an illustration of these 
facts, the results obtained at a number of stations are given in 
the several charts which are included in this paper. Attention 
is directed first to the reduction in the cost of tube renewals 
in the five plants before and after the feedwater conditioning 
was controlled by routine analyses. In each of these plants 
the water was treated by an approved system of feedwater con- 
ditioning. In every case there was a marked saving in tube 
renewals immediately after accurate chemical control was in- 
augurated. Prior to placing the plants under the chemical 
laboratory, the systems were operated by the watch engineers 
or firemen. Some determinations were made of the feedwater, 
but there was no certainty of the accuracy of the analyses, and 
there existed a complete lack of intelligent interpretation. Di- 
rectly after accurate chemical control was inaugurated, a marked 
improvement was noted as indicated in Fig. 2. 

Frequently there is a gross waste of chemicals in the opera- 
tion of water-softening plants resulting from failure to regulate 
the chemical reagents required to soften the waters. The hard- 
ness of many surface waters fluctuates greatly and requires 
frequent adjustment of chemicals employed in softening the 
supplies. Such adjustments can only be made intelligently 
by analyses of the untreated and treated water. More impor- 
tant still is the interpretation of the analytical data, which should 
be done by a trained chemist. Justification of the cost of labora- 
tory control is clearly apparent in many installations. 

The results of a typical case are reported graphically in Fig. 
3. Occasionally there may be an increase in cost of chemical 
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when accurate chemical control is started, but where such increase 
in operation results it indicates that in previous control inadequate 
amounts of reagents were employed to effect complete softening. 


continuously a 


Rarely is t 


a water-softening plant operated 
left to the boiler-room force, 


A typical in 
effected by control of the 


maximum efficiency if the control is 


without supervision by the laborat: stance of 
the sible improvement that can be 
ined workers is illustrated in results of such con- 


lig. 4 
A cost analvsis of 


system by tr 


chemical control of feedwater systems to 











ric. 3° Repuctrion In Cost oF TREATMENT IN A BoIrLer-FEED- 


WATER SOFTENING PLANT RESULTING FROM PLACING SysTEM UNDER 
LABORATORY CONTROL 
Chemical softener; rated capacity, 400,000 gal. daily.) 





FEEDWATER, AS 
SOFTENED WATE! 
SysSTeEM UNpDER ContTR« 


BoILer 


Bi 1 IMPROVEMENT IN QUALITY OF 
aL. HARDNESS IN THEI 
PLACING OPER 
OF CHEMICAI 


ATION OF 
LABORATORY 
allocate 


fluenced by 


the specific value of such control is difficult and in 
Cost data, therefore, 
misleading unless interpreted with respect. to the specific set 


ot ¢ 


many local factors. may be 


maditions. 


Fig. 5 shows for one particular company the cost of laboratory 


Here 


a chemical engineer and two 


control in comparison with the total cost of treatment. 


the plant is under the control o 


assistant analysts whose duties are confined exclusively to the 
control of the boiler feedwater, combustion, and other problems 
hese 


strate clearly that the cost of chemical control is fully warranted, 


peculiar to a modern steam. station. figures demon- 


e small percentage of this cost in 
Detailed 
control as carried out in the plant in question further demon- 


taking into consideration tl 


comparison with that of maintenance of the system. 


strates beyond any measure of doubt that this operation is war- 
ranted 

The installation has an installed capacity of approximately 
10,000 boiler horsepower. The developed horsepower, however, 


is frequently double this rate. The plant is subject to sudden 
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chang in yating rl hich is frequently the cause of 
s us priming and foaming. ‘The boiler-feed make-up is ap 
proximately 75 per « ind the qual of the feedwater fluc- 
tuates over de rang I he source of the supply is a 
surface water subject to serious industrial contamination. Not- 
withstanding these widely fluctuating variables, the plant has 


operated for more th no tube losses and no 
In addition, the 


and only very minor corrosion has been 


in two years with 
from wet steam 
entirely free from scale, 


noted. M 


and occurre 


st of this was during the early stages of operation, 
1 in the steel-tube economizers. It would have been 
impossible to produce these results under the exacting conditions 
of operation and the quality of the feedwater without placing 
the feedwater system under the most careful analytical control. 

Priming and foaming of boiler water are influenced by a num- 
ber of factors and constitute a perplexing problem in the op- 
Much can the 
carry-over of water from boilers by contro] of the concentra- 


tion 


eration of steam boilers. be done to control 


of solids in boiled water. This can be accomplished most 
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BorLers RESULT- 


1 AND Fo 
ING FROM CONTROL OF BoILER BLOWDOWN By RoUTINE CHEMICAL 


REDUCTION IN PRIMING AMING OI 


301LER MEASURED 


CONCENTRATED WATER AS 
THE CONDENSED STEAM 


ANALYSES OF THE 

BY ToTAL SOLIDS IN 
actorily by regulating the blowdown cycle by analyses 
A recent 
priming and foaming boilers clearly demonstrated the very 
great 
the quality of the steam as indicated by the moisture content 


of the water at regular intervals. investigation of 


value of this method of control. The improvement in 
before and after chemical control is indicated in Fig. 6. 

It is impossible to allocate the saving in general operation 
and maintenance resulting from dry steam, but that a marked 
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saving does result from these improvements cannot be ques- 
tioned. 


CONCLUSIONS 


Corrosion and embrittlement of boiler steel, priming and 
foaming of boiler waters, and the formation of dense scale on 
heating surfaces may only be controlled by properly designed 
water-conditioning appliances and constant supervision by in- 
telligent operators. To accomplish the desired results in these 
respects requires frequent analyses of the raw and treated feed- 
water and of the concentrated boiler waters. The analytical 
data must also be interpreted intelligently by a trained operator, 
since the mere collection and recording of analytical figures 
will be of little value unless they are employed for the intelli- 
gent control of the system. 

At the present time there is a lack of fundamental knowledge 
concerning the reaction and counter-reaction that may occur 
under the influence of the very high pressures and temperatures 


now used. For this reason the control of feedwater systems 
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should receive as detailed study and attention as is required 
in the operation and maintenance of any other portion of the plant. 
Possibly an explanation of the conditions as they exist is due 
to the general impression that feedwater conditioning is rela- 
tively unimportant in comparison with the perplexing problems 
in general plant control. Fortunately, considerable publicity 
has been given to the glaring failures resulting from poor feed- 
water conditioning, and more and more attention is being drawn 
to the matter of effecting economies in steam generation. 
Through the activities of the various technical associations, 
valuable information on this subject is being released which 
may shortly impress upon those responsible for steam genera- 
These data 
will be of little value, however, unless engineers come to a full 
realization of the necessity for analytical control, since feed- 
water-conditioning appliances may only effect the desired im- 
provement in the feedwater supply when such processes are 
intelligently and conscientiously controlled by proper analytical 


tests. 


tion the enormous importance of this subject. 


Improved Method of Making Thin-Walled Tubing for 
Metal Bellows 


By WILLIAM 8S. LYHNE,'! KNOXVILLE, TENN. 























Tuse-DrRAawING MACHINE USED FoR MAKING THIN-WALLED TUBING 


METAL bellows have a great many applications. Their 
- manufacture requires a thin-wall tubing with wall thick- 
ness of from 0.006 in. to 0.009 in. Many methods are used 
for making the tubing. That used by the Fulton Sylphon 
Company includes a method and apparatus by which successive 
portions of a tube are intermittently forced between relatively 
moving punch-and-die elements, the tube being restrained against 
movement during the alternating periods when the punch or die 
is being moved into cooperative relation with a succeeding portion 
of the tube. 

The machine is divided into two sections having the die head 
in the center. It is about 30 ft. long. One section consists of 
the punch end, similar to a horizontal press with an 8-in. stroke. 
The other section consists of a variation of a draw bench, and 
the two are exactly synchronized in their movement. 

To work the machine, a tube is taken that has the bottom spun 
partly over, or if it has a bottom, a hole is pierced init. Air raises 
the punch and its long rod to an angle of 45 deg. A ‘“‘tail’’ is 
inserted and the tube is put on the punch until it reaches the 
bottom, which causes the tail to project out of the opening of the 


1 Manager, Tubing Division, The Fulton Sylphon Co., Knoxville, 
Tenn. 

Presented at the Knoxville Meeting of the A.S.M.E., Knoxville, 
Tenn., March 21 to 23, 1929. 


tube. The punch is then dropped to a horizontal position in 


line with the die. The head containing the die is then moved up 
so the tube fits snugly into the die with the tail projecting through. 
Next, the draw-bench feature is moved up until the jaws in its 
head snap over the tail with which the tube is drawn. The punch 
then moves forward for a distance of 8 in., as does the drawn bench 
in a synchronized movement with the punch, the tube thus re- 
ceiving a push and a pull at the same time. When the drawing 
apparatus has reached its maximum movement for the stroke a 
cam drops into the ratchet, which prevents the drawing head or 
the tube from moving back as the punch is withdrawn. These 
movements are repeated until the full length of the tube has 
passed through the die, when it is removed by the drawing head 
hitting a release valve which opens the jaws grasping the tail. All 
machine parts then automatically return to their starting position. 

Practically any metal can be drawn by this method, and the 
tubes come out with a superior finish, the thickness of the wall 
being very uniform for the full length. Tubes made by this 
method also have the physical properties of cup and drawn tubes, 
and can be used under conditions impossible to expect from an 
extruded tube. While these tubes can be made in any size, 
present equipment is only made for sizes ranging in diameter from 
1 in. to 6 in. and in lengths up to 10 ft. 
a wall thickness as low as 0.004 in. 


All sizes can be drawn to 












Spherical Containers for Transporting Gas 
Under High Pressure 


Transportation of Helium Under 2000 Lb. Pressure in Multiple-Sphere Tank Cars—Results 
of Tests of a Large, Thick-Walled Spherical Pressure Vessel Designed and Constructed 
Especially for This Purpose 


HE idea of using spherical containers for the transportation 
of gas under high pressure was conceived by the A. O. 
Smith Corporation, and a tank car, based on this idea, 
J.S. Navy. 


carries six spherical containers capable of transporting 210,000 


was developed for the lt This new type of car, Fig. 1, 
cu. ft. of free helium at a pressure of 2000 lb. per sq. in. 

The spherical container has the inherent advantage of being 
approximately 25 per cent lighter than a cylindrical container 


of the same capacity. It also is much simpler in design and con- 




















Fic. 1 MuttiepLte-SpHereE TANK Car FOR TRANSPORTING HELIUM 
UnpeErR 2000 Ls. PrRessuRE 
Capacity, 210,000 cu. ft. of free helium. Car designed and developed for 


the U.S. Navy, Bureau of Aeronautics 














SPHERE 


TEST 


Fic. 2 \PPEARANCE OF 
Sphere mounted for destruction test, with Ames dials and expansion meter 
in position 


SHOWING GENERAL 


In- 
asmuch as this construction has not been provided for in the 
regulations of the A.R.A. and the I.C.C., 
obtain the approval of these bodies before this type of car 


struction if made of two formed heads welded together. 
it was necessary to 
could be used. Arrangements were therefore made to conduct a 
series of tests on a specimen sphere in the presence of representa- 
tives of the Tank Car Committee, the Bureau of Explosives, 
and other interested parties. 

From a report covering tests made for the A. O. Smith Corpora- 
tion, Milwaukee, Wis., September 6-10, 1929, by R. Furrer, T. 
McLean Jasper, and H. H. Needham, respectively, Chief Engineer, 


Director of Research, and Sales Engineer of the corporation. 
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It was felt that these tests would not only demonstrate the 
safety of this method of construction, but would also supply 
actual data not before available on the design of spherical con- 
So far as is known, tests of this nature have never 
been conducted before on large, thick-walled spherical vessels. 


tainers. 


DESCRIPTION OF SPHERE 


Fig. 2 shows the general appearance of the sphere, and Fig. 3 
represents a cross-section showing the construction and giving 
dimensions. The sphere was made of two plates 1'/2 in. thick, 
each formed to the shape of a hemisphere. 
were electrically welded together to form a sphere. 
circumference was 237.5 in. at the weld, and 237 in. 


These hemispheres 
The outside 
at right 





71.45 - 


72.25 


~ 





—1 











Fig. 3 DRAWING SHOWING DIMENSIONS OF TEST SPHERE AS BUILT 


(Note that apex of each hemisphere is somewhat thinner than the rim.) 


The calculated average outside diameters of 
these circles were 75.6 in. and 75.48 in., respectively, and the 
actual average measured diameters were 75.25 in. and 75.25 in. 


angles thereto. 


The maximum inside diameter would therefore be 72.25 in. 

It is of interest to note that the thickness of the vessel wall at 
its minimum section was 1.5 in. and at its maximum section 
1.9 in., the increase in thickness over that of the original plate 
thickness being due to the forming of the hemispheres from flat 
plates. The vessel was very true to shape in every particular, 
and, although it weighed 8300 lb., it could be rolled along easily 
on a flat surface. 

The material used in the construction of the sphere was pur- 
chased under the corporation’s regular specifications for thick- 


walled pressure vessels. These cover a steel of 0.20-0.30 per cent 
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carbon content, having a minimum ultimate strength of 55,000 

lb. per sq. in. and a minimum yield point of one-half this value. 
The actual material as rolled gave the following test values: 

60,250 lb. per sq. in. 

31,700 lb. per sq. in. 

22 per cent 


Ultimate strength.......... 
sO ee ee 
Elongation in 8 in.......... 


After fabrication, the sphere was heated in an automatically 
controlled furnace to a temperature of 1200 deg. fahr. and left 
to soak for four hours at this temperature. This treatment, in 


all probability, reduced the strength of the metal 2000 to 3000 











SPHERE aS MouNTED FOR VIBRATION-FaTIGUE TEST 
(Four air hammers struck 20,000,000 blows while sphere was under 1250 


Fie. 4 


lb. per sq. in. hydrostatic pressure. Note peened area of the surface.) 


lb. per sq. in. That the strength is reduced by such a treatment 
has been proved by many tests on thick plates placed with vessels 
being stress-relieved at this temperature. 

Following the stress-relieving operation, the sphere was sub- 
jected to a hydrostatic test which involved: 

1 A repeated-stress test, during which the pressure was varied a 
number of times between limits corresponding to a stress in the 
material of 45 and 60 per cent of its yield point. 

2 <A hammer test with the sphere under a pressure producing a 
stress in the metal of 60 per cent of its yield point. During this test 
the welded joint was hammered at 1-ft. intervals with full-swing 
blows of sledges having a weight equal to 10 per cent of the weight of 
1 sq. ft. of the vessel wall. 

3 A high-pressure test of one hour’s duration in which the spher 
was under a pressure producing a stress in the metal equivalent to 
75 per cent of the yield point. 

Tue VIBRATION-FATIGUE TEST 

After completion of the foregoing tests, the sphere was sub- 
jected to the vibration-fatigue test, the purpose of which was to 
simulate the vibration which would be experienced by the spheri- 
cal containers in service on a tank car. This test, however, 
was much more severe on the metal than anything it would ac- 
tually experience during years of transportation service. 

The sphere was put under a hydrostatic pressure of 1250 lb. 
per sq. in., which stressed the metal to 50 per cent of its vield 
point. It was mounted on a turntable, revolving at the rate of 
of '/, r.p.m. 
strike the sphere at opposite points, and the hammering covered 
an area extending 13 in. The 
air hammers were provided with bronze heads about 2 in. in 
diameter. The test was run for 75 consecutive hours, during 
which time twenty million (20,000,000) blows were struck, each 
representing 4 to 5 ft-lb. of energy. About sixty hammer heads 
were rendered useless during the test. The effect of the ham- 
mering on the shell is clearly visible in Fig. 4. 

During the test the pressure gradually increased to 1360 lb. 


Four Thor S-2 air hammers were placed so as to 


each side of the welded joint. 
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per sq. in., corresponding to a stress of 54 per cent of the yield 
point. This was probably due to increased temperature of the 


water from the energy transmitted by the air hammers. 
Tue Impact Test 


It was desired to reproduce as closely as possible a train wreck 
so as to study the performance of the sphere under such abuse. 
Therefore, following the vibration test, the water was emptied 
out of the sphere and replaced with air at a pressure of 1200 lb. 
per sq. in., stressing the metal to 48 per cent of its yield point. 

The sphere was then mounted on a flat car in a manner similar 
to the method designed for the proposed tank car and strapped 
down. Two heavy steel cylinders, each weighing 14,500 Ib., 
were also mounted on the car, one immediately ahead of the 
sphere and one behind it. The car was then pushed off the end of 
a trestle while moving at the rate of about 20 miles per hour 
a sheer drop of some 25 ft.—Fig. 5 shows it in mid-air just after 
being pushed off the trestle. It is to be noted that placing the 
sphere between two cylinders created a condition worse than if 
two other spheres were used, since there would be a tendency 
for the cylinders to stay with the sphere in falling down the slope, 
while spheres would have a tendency to deflect sideways. 

The rear cylinder rode the sphere down the slope for some 


distance after the two had been catapulted from the car. All three 

















Fic. 5 Test or SpHERE INCORPORATING TRAIN-WRECK CONDITIONS 


(Carin mid-air, having dropped both trucks; otherwise loading is intact.) 


bounded through the hollow at the bottom of the slope, the sphere 
finally coming to rest 113 ft. from the end of the trestle. It 
showed a number of marks and abrasions where it had hit rocks 
or had been struck by the two cylinders. 

This test was not only spectacular but gave the sphere at 
least as severe punishment as would be experienced in a real 
train wreck. 
pressure was relieved and the sphere retrieved to be prepared 
for the test 


Following inspection by those present, the air 


to destruction. 
Tue Desrructrion Test 

In filling the vessel with water for this test, extreme care was 
taken to eliminate all free air from the vessel and piping. A 
scale and tank were arranged so that water pumped into the 
sphere or discharged from the sphere could be accurately weighed. 
Three of the 
Ames dial gages can be seen mounted on the posts and also the 


Fig. 2 shows the sphere arranged for the test. 


expansion indicator. 

In carrying out the test the pressure in the vessel was first 
brought to 1250 lb. per sq. in. It was then lowered to 1000 Ib. 
per sq. in., again increased to 1250, lowered to 1000, and once 
more increased to 1250 lb. per sq. in. This last value represents 
a stress of 14,500 lb. per sq. in. in the steel. At this pressure it 
was then hammered with 6-lb. sledges over the entire weld. 

The pressure was then reduced to zero and readings taken so 
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that the weight of any water later pumped into the sphere or 


discharged from it could be determined. Following this the 
pressure was raised to 2000 lb., corresponding to a stress of 24,000 
It was found that 60 lb. of water had been forced 


into the sphere in reaching this pressure. 


lb. per sq. in. 


® After the pressure was relieved and the discharge water weighed, 
it was found that 58 lb. of water had been ejected from the 
sphere during the pressure drop from 2000 lb. per sq. in. to zero. 
This means that the sphere had slightly increased in size, equiva- 
lent to the volume of 2 lb. of water. 

Readings were also taken on the Ames dial gages to provide a 
the permanent These 
readings (see Table 1) also showed very little change. 


check on deformation of the sphere. 


TABLE 1 AMES DIAL READINGS AT 2000 LB. PER SQ. IN 
Readings in thousandths of an inch——— 
Dial Before applying At 2000 |b After reducing 
no pressure per sq. in pressure to zero 
1 0 29.5 1.0 
2 0 33.3 3.5 
3 0 9.8 0.5 
4 0 10_0 —1.5 
Average 0 17.6 0.9¢ 


+ This value represents the average 
pressure of 2000 Ib. per sq. in 

NOTE Dials 1 and 3 were opposite each other and 90 deg. from the weld 
Dials 2 and 4 were opposite each other and located near the weld. 


permanent deformation under a 


TABLE 2 AMES DIAL READINGS AT 2500 LB. PER SQ. IN 

- Readings in thousandths of an inch—-—— 

Dial Before applying At 2500 Ib After reducing 

no pressure per sq in pressure to zero 

1 0 116.0 86.0 

2 0 35.5 15.5 

3 0 6.5 —2.8 

ry 0 11.0 —3.0 

Average 0 42.5 24.0 


The pressure was now raised to 2500 lb. per sq. in., corre- 
sponding to a stress of 30,200 lb. per sq. in. This is approximately 
the yield point of the material as received from the steel mill. 
The gages indicated some yielding as shown in Table 2. 

The pressure was then gradually raised until a temporary 
shutdown was necessitated by excessive leakage around the 
screwed-in plug for a pipe connection, caused by expansion of 
the vessel wall. This leak made it impossible to increase the 
pressure to the point of destruction. 

During the shutdown, the maximum periphery of the sphere 
was measured to determine the expansion. The circumference 
was found to be 252 in. at right angles to the weld. This is 
equivalent to an outside mean diameter of 80.21 in. and an 
inside mean diameter of 77.21 in. The sphere had therefore 
increased about 5 in. in diameter. 

As soon as the leaky plug had been calked, a new chart was 
put in the recording pressure gage, and the pressure gradually 
raised to the point of failure. 

The sphere failed at an average pressure of 4466 Ib. per sq. in. 
This figure is the average of readings on three calibrated pressure 
gages, which showed 4400, 4500, and 4500 Ib. per sq. in., respec- 
tively. 

In no case did failure occur in or adjacent to the weld. The 
vessel burst into nine pieces, which scattered in various directions. 
The distances to the fragments ranged from 14 ft. to 53 ft. 
One view of the assembled fragments of the sphere is shown in 
Fig. 6. 

CaLcuLaTIons From Data OpTaINED 


For calculating the stresses in a sphere the correct formula to 
use in Lamé’s: namely, S = 0.5P(b? + 2a%)/(b3 — a’), in 
which S = stress, P = pressure, a = inside diameter, and b 
= outside diameter. 

The pressure at which yielding started was approximately 


2500 lb. per sq. in. Using the above formula, the corresponding 
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stress is found to be 30,200 lb. per sq. in., which closely agrees 
with the yield point of the material. 

In the same manner it is found that the stress at which final 
failure occurred was 57,000 lb. per sq. in. This considers the 
increased diameter of the vessel at failure, but not the decreased 
thickness of the plate. The ultimate strength, as determined 
above, also agrees with that of the original material when allow- 
ance is made for the reduction in strength due to the stress- 
relieving operation as explained earlier. 

The representatives of the Tank Car Committee, witnessing 
the tests on the sphere, specified that at 2000 lb. per sq. in. 
pressure ‘permanent volumetric expansion must not exceed 10 
per cent of total volumetric expansion at test pressure.’’ (2000 lb. 
pressure corresponds to a stress of 80 per cent of the yield point.) 

The total quantity of water absorbed in the vessel, due to a 
test pressure of 2000 Ib. per sq. in., was 60 Ib. as stated earlier. 





























ASSEMBLY OF SPHERE FROM FRAGMENTS RESULTING FROM 
DESTRUCTION TEST 


Fia. 6 
(Note that fractures are perpendicular to weld.) 


The quantity remaining after pressure had been released was 2 
lb., also as stated. The permanent volumetric expansion was 
therefore 3!/, per cent. 

The expansion was also indicated by the change in diameter 
as obtained from the Ames dial gages placed on posts as shown 
in Fig. 2. The various readings taken are given in Table 1 and 
record deformation in thousandths of an inch. 

These readings showed a very small permanent deformation 
after the sphere had been subjected to a pressure of 2000 Ib. 
per sq. in. The permanent deformation was only °-9/j7.5 X 100 
= 5 per cent of the total deformation while under pressure. 

The permanent deformation indicated by these readings shows 
that at a pressure of 2500 lb. per sq. in. the metal had entered 
the region of its yield point. 

In no case did failure occur in or adjacent to the weld. In 
nearly every instance the fracture was perpendicular to the 
weld (see Fig. 6). 

From the foregoing test results it is concluded that a vessel 
of spherical shape conforms to the elastic theory so far as design 
is concerned. 

It is further concluded that it is possible to build vessels of this 
shape so that the full strength of the steel can be utilized. 

It was proved that the failure did not occur in the weld. 

Mathematically it is known that of all shapes a sphere requires 
the least material to envelop a given volume, and it is therefore 
the most logical shape of container for the economical trans- 
portation of gases. 














SURVEY OF ENGINEERING PROGRESS 


A Review of Attainment in Mechanical Engineering and Related Fields 


AERONAUTICS 
A New Airplane Tire 


HE Goodyear Tire and Rubber Co. has placed on the market 

an airplane tire claimed to be of radically new design. It is 
essentially a superballoon tire, being of great thickness when 
compared to its diameter and carrying a low air pressure. It 
was developed by the company in cooperation with A. J. Mussle- 
man. It requires no wheel upon which it is to be mounted, 
i.e., the casing is fitted directly to the hub. Brakes can be 
included as part of the hub without annulling any of the stream- 
line advantages of the equipment, but with slight increase of 
weight. . Exhaustive tests have been conducted with this tire 
for several months, and it is said that the tire in spite of its rather 
cross-sectional area creates less air resistance than ordinary 
types due to its better streamlining. 

One of the standard sizes is 22 X 10 in., taking the place of the 
familiar 30 X 5-in. aircraft tire. This tire, when inflated to 20 
lb. pressure, is designed to sustain a static load of 1600 lb. 
Under these conditions the area of contact with the ground is 
80 sq. in. as compared to 32 sq. in. for the 30 X 5-in. casing. 
Thus the new tire has about two and one-half times as much 
surface in contact. (Aviation, vol. 27, no. 7, Aug. 17, 1929, pp. 
357, 1 fig., d) 


The Dornier DO-X 


ACCORDING to the newspapers, this plane has flown for one 

hour at a speed of 100 miles per hour with 169 persons on 
board. The following information as to its design is now avail- 
able. 

The hull is built on the general lines of a glider. 
are of rather V-shaped section, flat at the bottom. This ends in 
a step at about four-tenths of the hull’s 131.4 ft. overall length. 
From the step a short keel starts, and ends further down in a 
small rudder for navigation, behind which the boat’s bottom 
has a very flat V-form tapering toward the tail. 

Inside the hull there are three decks, each with ample head 
The 
lowest deck holds the fuel tanks, hose equipment, stores, goods, 
etc. 

The middle deck is the main one and is reserved entirely for 
passengers. It is 66 ft. long without kitchen, and, dependent on 
the desires of the transport company, may be provided with 
rooms for any accommodation, special entertainment rooms, 
or sleeping rooms. It of course may be appointed in any fashion 
to meet the demands of the public it serves. For use in long- 
distance flights the rear section of the fuselage may also be sepa- 
rated from the passenger cabins by a special partition so that it 
may serve as accommodation for a substitute-crew shift. 

The third deck is built on the order of a large cabin. The 
forward end, fitted with large all-vision windows, forms the 
pilot’s compartment. Directly back of it is the navigation room, 
which also serves for the commander and his first mate. Then 
follows the engineer’s room; he, with four mechanics, is respon- 
sible for the technical detail of the boat and its motors. From 


The bows 


room, and subdivided by several watertight bulkheads. 


this room start the gangways leading right and left into the 
These gangways also 


wings and to the motors above them. 
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hold the gasoline and oil lines, which may be kept constantly 
under observation. In the engineer’s room is also a complete 
set of gages for the control of all motors. It also contains an 
auxiliary motor which drives a dynamo to supply current for 
lighting the ship and for running the many indicators and other 
instruments. 

The last compartment of the third deck holds the wireless 
room. (John H. D. Blanke in Aeronautics, vol. 5, no. 4, Oct., 


1929, pp. 42-48, illus., d) 


The Heinkel K-2 Catapult and the Water Sail 


HE North German Lloyd liner Bremen has been equipped 

with a catapult. 

This catapult, which has been designed and built by the Ger- 
man firm of aircraft constructors, Ernst Heinkel Flugzeugwerke 
G.m.b.h., is used to launch an H.E. 12 Heinkel low-wing mono- 
plane (500-hp. Pratt and Whitney Hornet engine). This sea- 
plane is being used to deliver mail and customs papers ahead of 
the ship. 

The Heinkel catapult as fitted to the Bremen consists of a skid 
or launching trolley accelerated over a launching way about 60 ft. 
long. The skid is operated by compressed air. The catapult is 
mounted on the top deck of the Bremen between the two funnels. 
The turntable on whicb‘it is mounted allows the launching way to 
be swung through 90 deg. on either side of the ship's course. 

The launching way is a light angle-iron structure 20 m. (60 ft. 
7 in.) long. 
to form a platform, are the rails, which appear to be angle irons 


On the top surface of this structure, which is plated 


bolted to the sides. 
The skid or launching trolley is built of high-grade material 
The 


skid travels on four shoes and is pulled forward by a cable passing 


highly stressed to keep the weight as low as _ possible. 


over a return pulley at the nose of the launching way. 

Two additional cables run aft from the skid to a drum at the 
These cables, besides serving 
The 
skid is brought to a standstill in a distance of 3 m. (9 ft. 10 in.). 

The operating mechanism consists of a cylinder and piston. 


starting end of the launching way. 
for testing purposes, also appear to operate the brakes. 


This piston has a stroke equal to one-sixth of the accelerating 
distance on the launching way, and is forced out by compressed 
air from the ship’s normal supply. 

The cable after passing over the pulley at the nose of the lauch- 
ing way passes over a fixed pulley at the inner end of the struc- 
ture. From here the cable is wound several times alternately 
around pulleys on the piston and pulleys fixed to the structure. 
When the piston moves outward, more cable is needed to span 
the distance between the fixed pulley and those on the piston. 
This has the effect of dragging the skid forward at many times 
the speed of the piston. 

The ropes that run aft to the braking apparatus can also be used 
to rotate a flywheel, which acts as an indicator that the catapult 
is operating correctly. 

The maximum acceleration produced by the catapult is not 
over 3 g, and the flying-off speed is given as 110 km. per hr. 
(68 m.p.h.). The maximum weight of the skid complete with 
machine in place is 3500 kg. (7730 lb.). 

So far all attempts to use seaplanes in conjunction with steam- 
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ships have been either with specially prepared runways or cata- 
pult launching devices. The latter method postulates the use 
of a crane to pick up the seaplane from the water on its return. 

A long runway is not practicable on a liner and a catapult is 
expensive. In addition, if a catapult be used, the ship must be 
stopped to pick the seaplane up from the water—and fast mail 
steamers must not stop. 

A method for launching and picking up seaplanes which is 
used when the vessel is under way and has the important ad- 
vantage of low initial cost, is known in Germany as the “Ki- 
wullsche Stausegel’’—or the water sail designed by Dipl. Ing. 
Kiwull. 

The water sail is an expanse of canvas about 30 m. (98 ft.) long 
and 10 m. (32 ft. 9 in.) wide, with spreader booms on the under 
side. One end of this canvas runway is attached to the deck 
over the stern of the steamer, and the other ends in a kind of 
drogue (or sea anchor) made of wide-mesh netting. This end is 
attached to the ship by tow ropes. 

The action of the drogue is to cause the water to roll in over 
the end of the drogue, thus making it easy for a seaplane to taxi 
behind the steamer, and run on to the trailing runway. Once 
on the runway the floats are attached to skids, and the whole 
machine is hauled up the inclined canvas slope—which is held 
taut by the pull of the drogue. 

The 


deutsche 


The Nord- 


extensive 


process be reversed for launching. 


Llovd making 
trials of this apparatus, which has been fitted experimentally 


may 
Steamship Company are 


to their local pleasure ship Rolano and also to their steamship 
Liitzow. (The Aeroplane, vol. 37, no. 10, Sept. 4, 1929, pp. 
653-654, 3 figs., d) 


ENGINEERING MATERIALS 
Eternit Pipe 


*TERNIT consists of about 80 per cent cement and 20 per 

cent asbestos fiber. The two materials are carefully mixed 
with addition of water. When ready they are placed in a de- 
watering machine, equipped with a bronze cylindrical sieve. 
This machine is described in detail in the original article. 

Pipe out of this material is now being manufactured on a 
considerable scale in Italy—principally in Genoa—where there 
are large developments in the way of hydraulic works and water- 
supply systems, and where metal pipe of domestic origin is not 
available. The manufacture of the material is peculiar. It 
is first formed into the shape of strip. This is then wound around 
a mandrel equivalent to the core of a pipe in thin concentric 
layers, which are then subjected to pressure in hydraulically 
driven pressure rolls. This hydraulic pressure is subject to con- 
trol and increases with the increase of thickness of the pipe 
wall. It not only forms the pipe but helps to squeeze out such 
water as may be left. The original article describes a method 
of connecting two pipe lengths in which rubber packing is used. 
Data are given from tests on the various properties of the pipe. 
(Dr. of Technology Fritz Emperger in Zeitschrift des Oesterreichis- 
chen Ingenieur und Architekten Vereines, vol. 81, nos. 35 and 36, 


Aug. 30, 1929, pp. 355-357, 7 figs., d) 


Beryllium 

HIS is an extensive review of a book entitled “Beryllium- 

Arbeiten,”’ published in 1929 in Berlin. The book is a sym- 
posium of information on beryllium and its alloys. It gives : 
history of beryllium, describes methods of production, and sets 
forth the true properties and compositions of beryllium alloys. 

Direct electrolytic production of alloys of beryllium with the 
heavy metals has also been effected. Copper was first tried, 
and it was found that longer rods of copper-beryllium or nickel- 
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beryllium alloys could be produced, without interrupting the 
process, than was the case in the production of pure beryllium, 
in which the electrical resistance of the rod produced soon increases 
to a point where the process becomes uneconomical. 

Two methods for the direct production of beryllium—heavy- 
metal alloys by electrolysis are described. The alloys with 
high beryllium contents are best made from melts containing 
BeF: with the crucible bottom as anode, so that a heavy-metal 
From the 
electrolyte so formed, the heavy metal and beryllium are de- 
posited together. 


fluoride forms on the bottom and acts anodically. 


In this process the heavy metal is added as 
powder to the metal, and sinks to the bottom. 

In the second process, a cathode of the heavy metal is em- 
ployed instead of the usual water-cooled type. The beryllium 
deposited on the cathode takes up some of the heavy metal, and 
the method is suitable for the production of alloys with lower 
percentages of beryllium, which are subsequently remelted. 

It has also been shown to be possible to deposit beryllium on 
copper, iron, aluminum, and light alloys from baths containing 
an alkali fluoride and beryllium fluoride in the molten condition. 
By choosing a suitable bath temperature, and by subsequent 
tempering, it is possible to produce coatings in the form of beryl- 
lium alloys, thus effecting a novel type of case-hardening. (First 
part of a review by T. H. Turner in The Metal Industry (London), 
vol. 35, no. 10, Sept. 6, 1929, pp. 230-232, g) 


FOUNDRY 
The Ford Method of Core Making for Ingot Molds 


Wit characteristic defiance of contention, Ford through 

his foundry department has developed an original method 
They are molded horizontally and 
The ingot is circular in cross-section and is 
The flutes are comparatively wide and 
shallow, therefore the core drops readily from a metal core 
box split longitudinally on a center line. 

The metal core box is designed to form two half-cores and 
is mounted on a jolt, ram, roll-over machine. A cast-iron 
skeleton arbor is employed to reinforce each half-core, and the 
After the 
sand is rammed, a considerable amount is scooped from the 
center to shorten the drying period and incidentally produce 
a core that will crush more readily during the contracting period 
of the casting. 


for making these castings. 
cast vertically. 
fluted longitudinally. 


sand is shoveled into the box from a pile at the rear. 


Also an appreciable amount of sand and binder 
is saved in this manner. 

Perforated aluminum plates, strongly ribbed on the back 
and planed to a flat surface on the face, receive the cores from the 
core box and support them during the green and drying periods. 
They are loaded in tiers on the core-oven cars. 

In the manufacture of crankcase and barrels the body core 
is made in two equal parts. The cores are formed in metal 
core boxes and a length of perforated steel pipe 1%/, in. in di- 
ameter at one end and tapering down to 1!/, in. extends through 
each core and through the body of sand forming the crankcase 
and coreprint. . 

In the original method each of these reinforcing pipes was 
located on a pin provided for the purpose in the bottom of the 
core box. Sand was shoveled and rammed around it by a man 
armed with a rammer. Satisfactory cores were made in this 
manner, but too many men and too many core boxes were re- 
quired and they occupied too much precious space. 

Experiments in jolting the cores did not show favorable results. 
A sand-throwing machine made by Beardsley & Piper, Chicago, 
was installed to carry on the job. It answered the purpose in 
every respect, with the single exception that the sand did not 
seem to grip the pipe properly. 
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Then one day a mute, inglorious Milton unknown to fame 
stepped forward and said, ‘‘Why not reverse the usual process? 
Instead of trying to ram the sand around the pipe, why not 
adopt the machine-shop trick of forcing the pipe through a 
slightly smaller opening in the completed core in the same 
manner that a shaft is forced into the hub of a wheel?” 

The idea was adopted, tried out experimentally, and has 
proved successful. Instead of a hard exterior and a soft center, 
the cores are now hard in the center and soft on the outside. 
The difference in density of course is only slight, but the pipe 
is gripped firmly and supports the core rigidly during the green 
and drying periods. (Pat Dwyer in The Foundry, vol. 57, no. 18, 
Sept. 15, 1929, pp. 772-776 and 784, 8 figs., d) 


FUELS AND FIRING (See also Power-Plant Engi- 
neering: Lignite Power Stations in Germany: 
Power from Wood Refuse) 


Relationship Between Calorific Value and Other Charac- 
teristics of Residual Fuel Oils and Cracked Residuums 


PRACTICALLY all the data published in literature deal 

with straight-run fuel oils of ordinary distillation. The 
present paper deals with residuum from cracking stills. It 
begins by giving previously established formulas, from which it 
would appear that there is a straight-line relationship between 
the gravity and the calorific value in B.t.u. per lb. of oil. (The 
A.P.I. and not the Baumé scale is generally used in refinery 
practice.) Among other things, the paper discusses the relation 
between the carbon and hydrogen contents of an oil and calorific 
value, the calculation of net heat value for fuel oil and cracked 
residuum, and the effect of origin of crude oil on calorific value. 
As to the latter, there does not seem to be any definite relation- 
ship between the source of the fuel oil and the calorific value, 
the latter being purely a function of the gravity. 

Among the conclusions arrived at the following may be cited: 

A definite correlation between the A.P.I. gravity of straight- 
run fuel oils and cracked residuums and the B.t.u. 
pound has been established. 
line function. 

Knowing the A.P.I. gravity of either the fuel oil (cracking 
stock) or the cracked residuum, whether the latter be of the 
flashed or normal type, the B.t.u. value per pound or per gallon 
of oil can be calculated from the following equations: 


value per 
This relationship is a straight 


B.t.u. per lb. of straight-run dry fuel oil 
17,010 + (90 X deg. A.P.I.). 
B.t.u. per lb. of dry cracked residuum 
= 17,645 + (54 X deg. A.P.I.)...... (b) 

The calorific value per gallon is determined by multiplying 
the calculated calorific value by the weight of a gallon of the fuel 
oil or residuum. 

The calculated values for the dry oil are accurate to within 
30 B.t.u. of the values determined experimentally by precision 
calorimetric methods. These values are also in agreement with 
results,of other experimenters and check fairly closely with 
those obtained from the average formula derived from all the 
formulas found in the literature. The lower the A.P.I. gravity 
of the fuel oil or residuum, and consequently the cheaper the oil, 
the lower will be the B.t.u. value per pound but the higher 
the B.t.u. value per gallon. The latter unit is the usual one 
by which such fuels are purchased. 

The net calorific value was calculated for several straight-run 
fuel oils and the two residuums produced from them. These 
values are about 1200 B.t.u. per Ib. less than the observed or 
gross calorific values as the result of correction for the latent 
heat of vaporization of water. 


coos) 
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The volatility of the cracked residuums is slightly greater 
than that of the straight-run fuel oil, but in no ease is there 
enough material within the boiling range of gasoline to cause 
any marked variation in the B.t.u. value of the fuel on the 
basis of a pound or a gallon. (W. F. Faragher, J. C. Morrell, 
and J. L. Essex, Universal Oil Products Co., Chicago, IIl]., in 
Industrial and Engineering Chemistry, vol. 21, no. 10, Oct., 1929, 
pp. 933-941, including 9 literary references, 6 figs., e) 


Coal-Washing Investigations 


HIS bulletin presents the results of an investigation of the 

washing characteristics of bituminous coals from many of 
the important coal-producing fields of the Eastern and Central 
States. The washing characteristics of a few coals from the 
Western States are also given. A summary of the scope of the 
work and the principal conclusions drawn therefrom will be set 
forth. 

The advantages of clean coal over raw coal and the effect of 
impurities in coal on its utilization are discussed. 

The relation of the structure of the coal bed and the manner 
of occurrence and physical and chemical form of the impurities 
in it to the washability of coal is described. 

A systematic method of examining and testing the washability 
of a coal is described, and several methods for estimating the 
efficiency of the results of washing tests are given. One method 
of estimating the efficiency that is used throughout the report 
and is recommended to others is an application of the general 
engineering efficiency formula, the ratio of output to input, to 
coal washing. 

By this method the yield of coal obtained by float-and-sink 
tests is compared with the yield of coal of the same ash content 
obtained by washing. The ratio of these two yields is the effi- 
ciency. 

The construction of a satisfactory washing or cleaning plant 
should be based upon some or all of the following steps, depending 
upon local conditions and the information at hand: (1) Measure- 
ment and sampling of the coal bed to find the nature and dis- 
tribution of the impurities, and the character of the different 
benches of the bed; (2) observation of the methods of mining, 
especially the practice of breaking down and loading the coal; 
(3) collection of large tipple samples representing at least several 
days’ operation of the mine; (4) laboratory examination of tipple 
samples, including chemical analyses, screening tests, crushing 
tests, complete specific-gravity analyses by the float-and-sink 
method, and intensive washing trials with laboratory-size or full- 
size equipment, preferably the latter; (5) comparison of the re- 
sults on an efficiency basis and the preparation of a flow sheet 
using the system of treatment best adapted to the coal and oper- 
ation. 

The coals found in various parts of the United States vary . 
greatly in composition with respect to specific gravity and the 
physical forms of the impurities which they contain, consequently 
they vary in washing characteristics and in the method of treat- 
ment required. 

Any coal may be considered easy or difficult to wash, depending 
upon the proportion which is near in specific gravity to that at 
which a separation must be made to give a washed product of 
the required ash content. The proportion of material of such 
character at any given specific gravity for the different coals is 
indicated by the relative slopes of the yield-specific-gravity 
curves. 

The complexity of the washing operation and refinements 
required for a given separation ordinarily increase as the specific 
gravity corresponding to the point of separation becomes lower, 
both because of the small differences in specific gravity between 
the material to be recovered and rejected and because of a 
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normal increase in the proportion of particles near in specific 


gravity to the point of separation. It follows that a washery 
will be more difficult to control if the separation required ecorre- 
sponds to the steep portion of the curve, and that the easiest 
separation may be made in the flat portion of the curve, although 
this portion does not always correspond to the requirements at a 
particular mine 

The two most important impurities in coal, ash, and sulphur, are 
not always associated in equal degree in the same specific-gravit v 
fraction of the raw coal, hence the reduction of ash and reduction 
of sulphur are often separate and distinct problems. 

Reduction of 


proportions, average specific gravities, 


ash depends primarily upon the relative 


and ash contents of 


the low-, intermediate-, and high-specific-gravity fractions. 
For example, the Elkhorn coal (not the bony bench) discussed in 
the original article has 63.7 per cent under 1.30 specific gravity 
which contains only 2 per cent of ash, a relatively small amount 
of the intermediate-gravity fraction, and 9.4 per cent of the 
fraction over 1.70, with 69.3 per cent of ash, the removal of 
which would give 90.6 per cent of float coal of only 4.1 per cent 
of ash. 

Reduction of sulphur depends upon both the chemical and 
physical forms of the sulphur-containing components of coal 
Some coals have an organic sulphur content so high as to preclude 
all possibility of reducing the total sulphur content to limits re- 
quired for certain uses. Others may contain sulphur as pyrite 
particles so finely disseminated as to render its removal im- 
practicable. Coals which contain the greater proportion of the 
sulphur in the form of coarse, free particles of pyrite are easily 
lowered in sulphur because of the high specific gravity of pyrite. 
(T. F. Yancey and Thos. Fraser in Bureau of Mines Bulletin, no. 
300, 1929, 259 pp., 48 figs., d) 


INTERNAL-COMBUSTION ENGINEERING 
The Statax Seven-Cylinder Rotary Engine 


HE Statax engine, which was shown at the recent Aero- 


Exhibition, is a rotary, but unlike most rotaries the cylinders, 
of which there are seven, lie horizontally and parallel to what is, 
in effect, the 
to the 


crankshaft, the heads of the cylinders pointing 
By this arrangement the designer has been able 
This 


design, since the more compact 


front. 
materially to reduce the overall diameter of the engine. 
is the obvious object of the 
engine allows the airplane to which it is fitted to be better 
streamlined. 

The difficulty has been to substitute for the crankshaft some 
‘ther fixed point from which the engine will derive its rotation; 
the problem is solved in this case by means of a disk mounted 
on the central shaft and at an angle to that shaft, and attaching 
what amounts to the big end of the connecting rod of each cylinder 
to this disk. When the compressed mixture is fired the force 
developed, acting through the piston and connecting rod and the 
inclined plane formed by the disk on the central shaft, causes the 
cylinders and crankcase to rotate, the pistons traveling through 
a stroke corresponding to the degree that the disk is set at an 
angle to its shaft. 
mixture is drawn in and 


\ further interesting point is that 


exhaust gases expelled through ports covered and uncovered 
as required by a single sleeve valve between the piston and the 
cylinder proper, each valve deriving its movement from a cam 
plate as the cylinders revolve. For the purpose of cooling the 
exhaust port, air is drawn through the opening at certain points 
of the stroke. 

The engine is a four-stroke and designed with the tractor- 
screw boss attached to and rotating with the cylinder head. 


(The Autocar, vol. 63, no. 1762, Aug. 9, 1929, p. 277, 1 fig., d) 
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A Carburetor for Heavy Fuel Oil on Locomotives 


/ DEVICE has been brought out which takes the place of an 


ordinary carburetor and actually gasifies low-grade fuel 
oils. This now makes it possible to operate standard internal- 
combustion engines on locomotives with fuel oils which ean 


be purchased for approximately one-third of the price of gasoline. 
This new device cracks the oil by the vapor-phase system 
About one-fourth of the gases so formed are non-condensing 
The device does not vaporize or spray the oi! in the engine. 
about 5 
per cent of the fuel oil is burned with the aid of an air blast 
produced by the intake suction of the engine. Fuel for this 


teferring to Fig. 1, in the combustion chamber A 


fire is maintained at a 
constant level and is init- 
ially ignited by the spark 
plug as shown. 

The hot this 
fire are drawn @ownward 
venturi tube 
V into the cracking cham- 
ber E, 


gasifies the main body of 


gases of 
through a 


which _ properly 
fuel which is sprayed di- 
rectly into the hot gas 
column by venturi suction 
at venturi openings QQ. 
Lack of air at this point 
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GASIFIER FOR Low-GRADE 
Fue. OIL 


prevents complete combustion of the new fuel, but its contact 
with the intense heat of the inert gases from the fire results in 
the oil’s being instantaneously cracked into various gases of 
hydrocarbon combinations. 

At the point where the oil is sprayed into the flame the tem- 
perature is as high as 2500 deg. fahr., which insures immediate 
and complete reduction of the oil introduced. 

Water from the float chamber 15 is fed in with the raw fuel 
through the same venturi openings and assists in keeping the 
gasifier and the engine clear of carbon. Cooling is accomplished 
from contact of gases with the cool walls of the mixing chambers 
F so that when the gases mix with the air from air valve 11 to 
form the engine mixture, they will not ignite. The automatic 
action of air valve 11 automatically meters fuel and water by 
the action of metering pins 7 and 8 actuated by piston 12. 

Engine intake connection H while drawing through the hot 
gases as described, also draws in air controlled by choke valve 
18 through opening J, forming a properly proportioned and 
The 
temperatures of this mixture upon entering the cylinders vary 
from 200 deg. fahr. to 250 deg. fahr. (Industrial Power, vol. 17, 
no. 4, Oct., 1929, p. 42, 1 fig., @) 


cooled mixture of gas and air for firing the engine cylinders. 


Why There Are No High-Pressure Diesel Engines 
HE author attempts to determine to what extent an improve- 
ment in efficiency can be obtained by the use of higher working 


pressures. The thermal efficiency of a Diesel engine is 


As the exponent & may be considered constant for the working 
cycle of a Diesel engine, an improvement in efficiency can be 
produced only by increasing the compression ratio € or by 
decreasing the ratio of the maximum to the minimum com- 
From the following it would appear that as the 
compression ratio € increases, ¢ simultaneously decreases. For 
the sake of simplicity the author considers here merely a case 


bustion space ¢. 


where ¢« varies between 11.3 and 26, corresponding to compres- 
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sion pressures of 30 atmos. and 100 atmos. under the assumption 
that the consumption of fuel remains constant. For various 
changes of state under constant pressure the amount of heat 
supplied is 

Q = G X Cp (h — th) 


and hence 


Q 


t—t = ——— 
G x Cp 


Let it be assumed that the heat content used in a cycle of com- 
bustion is Q = 10 cal., corresponding to 1 gram of fuel per stroke 
(assuming a heat content of fuel of 10,000 cal.), then the corre- 
sponding weight of air G, assuming an air consumption of 20 m. 
per kg. of fuel is G = 0.024 kg. Let it be assumed further that 
Cp = 0.23 is constant. With the magnitudes given above the 
equation becomes 


10 ‘ 


te — t; = ————— = 1667 deg. cent. 
1 0.024 X 0.23 S 


The final temperature of the air for adiabatic compression is 
found to be 827 deg. cent., hence 


te = 1667 + 827 = ~ 2500 deg. 


> 








and 
mh Oe 
@=5> FF = —— = £4.04 
Vi T 1100 
for a compression end pressure of 100 atmos. From this with 
k = 1.4 the thermal efficiency is found to be 
1 2.5214 — ] 
mm = 1—— x ————————_- = 0.66 
™ 26°-4 “" 1.4 X (2.52 — 1) 


This may be compared with the thermal efficiency at 30 atmos. 
final compression pressure, which is 

1 3.23!-4 — 1 
11.3°-¢ 1.4 X (3.23— 1) 








mh = 1 = ().49 


From this it would appear that the thermal efficiency increases 
quite materially with increase in end compression pressure. 
From this the author proceeds to an investigation of the extent 
to which combustion, loss of heat through cooling and radiation, 
and mechanical losses affect the total efficiency. 

In the case of a combustion process, losses occur through in- 
complete combustion. With the same excess of air as in a low- 
compression Diesel engine the combustion at high compression 
will be better because of the higher temperatures. Under these 
conditions even extremely viscous tar oils can be quickly vapor- 
ized and brought into mixture with the available air as a result 
of partial explosion. The more rapid combustion will also permit 
running the machine at a higher number of revolutions without 
materially increasing thereby the weight of fuel burned. From 
this point of view high compression appears to be particularly 
suitable for motor-car-type Diesel engines, which will have to 
operate at 1000 r.p.m. at least. 

As regards the heat losses through cooling and radiation, these 
depend primarily on the temperature and surface area of the 
combustion space. From the po-diagram it appears at once 
that at the end of the combustion stroke the surface of the combus- 
tion space in a 100-atmos. engine is considerably smaller than 
in a 30-atmos. one, which should equalize the higher temperature. 
Likewise at the end of the injection period the heat-transmitting 
surface is correspondingly smaller in the high-compression engine. 
From the diagram given in the original article, Fig. 2, it appears 
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further that from a certain definite point on, a temperature in the 
high-compression engine is always lower than in the low-com- 
pression engine. This 
benefit as the high temperatures occur during approximately 
one-fifth of the stroke, while during four-fifths of the stroke 


circumstance is of no _ inconsiderable 


they are considerably lower than in the low-compression ma- 
chines, and at the end of the stroke are as much as 450 deg. 
lower. 

The mechanical losses are not expected to be greater in the 
high-compression than in the conventional-tvype Diesel engine. 


t,-873° 
100 7 2540° 

















Fig. 2 pv-D1aGRaM FoR HiGu-PRessureE Dieset ENGINE 
The higher friction due to the greater initial pressure is compen- 
sated for by the lower end pressure, so that the only factors that 
have to be taken into consideration are the greater weight of the 
moving parts and their possible unfavorable influence on the 
efficiency. This is considered in more detail in the original 
article. (Maschinen Konstrukteur, vol. 62, no. 15, Aug. 1, 1929, 
pp. 344-345, 1 fig., ct) 


MACHINE PARTS (See also Standardization: 
Standardization of Keys and Keyways in Great 
Britain) 


A Ball Bearing Without a Cage 


NJINTERESTING innovation in ball-bearing design is 
reported from Berlin. feature of the 
invention is that the usual cage is replaced by a third row of 


ES 


The outstanding 























Fic. 3) A CaGeLess BALL BEARING 

small balls located above and between the two rows of bearing 
balls. These serve solely to keep the main bearing balls from 
touching one another. The small distancing balls are held by a 
grooved ring which floats inside the body of the bearing. 

Fig. 3 shows the general arrangement of the bearing. It will 
be noted that the inner ball race has two grooves, one for each 
row of bearing balls. The outer ball race is necessarily split 
to permit assembling the bearing balls, distancing balls, and 
floating ring. 
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It is claimed that with this type of bearing, sliding friction is 
entirely eliminated, rolling friction only occurring. Smooth 
running is improved, as demonstrated by the inventor in a rough 
experiment carried out to compare the efficiency of the new bear- 
ing with one of the standard makes and of exactly similar di- 
mensions. It is stated that the new bearing (which is equipped 
with an exactly similar flywheel and given the same impulse 
as the standard bearing) ran three times as long as the normal 
one before coming to a standstill. Both bearings run perfectly 
dry, and the new bearing, it is claimed, is noiseless when running. 
The bearing of standard design gave out definite and distinct 
(The Automobile Engineer, vol. 19, no. 258, Sept., 1929, 
p. 316, 5 figs., d) 


sounds. 


MEASURING INSTRUMENTS 


Apparatus for Measuring the Cutting Pressure Exerted 
on Tool Edges 


HE cutting pressure can be resolved into components acting 

in three different directions, namely, vertically downward, 
axially opposite to the direction of longitudinal feed, and radially 
opposite to the cross-feed. By employing a special measuring 
instrument made by the Losenhausenwerk, Diisseldorf-Grafen- 
berg, the three components may be accurately measured and 
recorded on a chart. : 

In this device the turning tool rests on a block connected to dial 
gages which are employed to record vertical and radial forces and 
horizontal forces in either direction. The details of the instru- 
ment are described in the original article. 

A variety of tests can be carried out with the measuring instru- 
ment. and feed for a 
given material can be obtained, and, with the speed and feed 


Thus the most favorable cutting speed 


most favorable 
cutting angle may be determined to secure the best possible life 


rates and the cutting being kept constant, the 


and the lowest possible power consumption. 

For testing the machinability of the materials by drilling, a 
special drilling-machine testing table has been designed and is 
shown in the original article. This makes it possible to record 
(Machinery (London), 
vol. 34, no. 884, Sept. 19, 1929, pp. 799, 3 figs., d) 


the vertical drill pressure and torque. 


METALLURGY 


Hardening of Superhardened Steel by Magnetism—Lattice 
Resonance Hypothesis 


HE author produced hardening of steel by a cloudburst pro- 

cess and followed this by low-temperature annealing. He 
found that there was an increase over the original hardness 
throughout the range of temperature from cold up to nearly 600 
deg. cent (1112 deg. fahr.). It is believed that this process 
may be turned to advantage in increasing the cutting capacity 
The tool having been heat treated 
in the ordinary way and superhardened by the cloudburst, could 


of tools of high-speed steel. 


have its hardness further increased by annealing at 120 deg. cent. 
(248 deg. fahr.); or it could be put to work in its superhardened 
state and annealed by the heat generated in cutting. 

The fact that annealing at such a low temperature produced 
such results would indicate that we are dealing here not with 
recrystallization or change of chemical constitution, but rather 
If so, 
some other stimulus could be applied to produce the same 
result. 


with some atomic rearrangement in the crystal structure. 


The most likely stimulus in the case of a magnetic material 
appeared to be a repeated change of magnetic polarity, which 
might be expected to disturb or distort the lattice and thus assist 
it to fulfil the existing propensity toward a less unstable arrange- 


- 
4 
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ment. With this end in view the following procedure was 
adopted. 

A specimen of steel which had been work hardened by the 
cloudburst process was placed with the treated face downward 
across the poles of a powerful electromagnet and several taps 
were administered to the back of the specimen with 
hammer. The specimen was then turned through 90 deg. in 
relation to the magnet, and the light taps were repeated. This 
process was repeated until the specimen had been revolved 50 
times in a clockwise direction by stages of 90 deg. with light 
hammering at each change of position. 


a light 


The direction of rotation 
was then reversed and 50 more revolutions were given—that is, 
400 changes of position, with consequent changes in the direction 
of polarity. 

The specimen was then tested for hardness with the pendulum. 
Its hardness was found to have been increased by the magnetic 
treatment to almost exactly the degree of hardness which it had 
been found possible to induce by the P; anneal in another portion 
of the same specimen. 

The P; anneal and magnetic treatment appear to be strictly 
alternative processes producing the same atomic rearrangement. 
Thus, it was found that when the specimen which had been 
magnetically hardened was afterward subjected to the P; anneal, 
no further increase of hardness resulted. Likewise, the specimen 
annealed at P; showed no further increase of hardness when sub- 
sequently subjected to magnetic treatment. 

The magnetic treatment has been applied to a diversity of 
steels work hardened or superhardened by cloudburst, and in 
every case the increase of hardness has resulted as anticipated. 
From a table in the original article it appears that the P; anneal 
and the magnetic treatment are equally effective, whether applied 
to soft steels work hardened or to hard steels superhardened, but 
in the latter cases the temperature anneal was carried out at 
120 deg. cent. (248 deg. fahr.). 

This is explained by resorting to a lattice resonance hypothesis, 
to which reference is made in the original article. (Edward G. 
Herbert in a paper before The Iron and Steel Institute; ab- 
stracted through The Iron and Coal Trades Review, vol. 119, no. 
3212, Sept. 20, 1929, pp. 416-417, 2 figs., etA) 


MOTOR-CAR ENGINEERING 
Steam-Vehicle Defects 


THE author claims that it is doubtful whether any steam 


plant could be made having a thermal efficiency approaching 
that of an internal-combustion plant, especially of the Diesel 
type. But it is possible for a well-designed steam-propelled 
vehicle to be built having a much greater overall efficiency and be 
far more versatile than any other vehicle extant. When, there- 
fore, the author entitles his article, ‘“Steam-Vehicle Defects,’’ he 
has in mind to call attention to points of design where improve- 
ments may be effected. 

In reference to the type of boiler, he says that existing com- 
mercial steam vehicles are almost exclusively fired by coal or 
coke in a solid state, their generators being either of the vertical 
water-tube or locomotive fire-tube types. 
in steaming from cold. 


Both of these are slow 
The flash generator would appear to 
have material advantages, but is not being used today. Burning 
coal in its solid state is a very clumsy way of using the fuel, 
and the author calls attention to the possibilities of pulverized 
coal. 

On short journeys, such as from docks to local warehouses, 
entailing much standing time the superheater of a solid-coal- 
fired lorry becomes a condenser, because the fire, after having 
been dampered down, is not in good condition until the vehicle 
has traveled a mile or two. An oil or pulverized-coal burner, on 
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the other hand, is working at its best almost immediately, irre- 
spective of the time the vehicle has stood. The fuel and air 
can be varied to give almost perfect combustion under all con- 
ditions when using pulverized coal, so that smoke is eliminated 
and the maximum heat is obtained from the fuel used; discharge 
of unburnt fuel is greatly reduced and only fine particles of light 
ash are discharged, which would not be so annoying to other 
road users asthe discharge from the funnel of existing steam lorries 

Oil firing, the author finds from personal experience, is both 
noisy and much more expensive than coal, though it is much more 
desirable from the driver’s point of view. Possibly the high 
speeds of modern lorries may help the combustion of the fuel 
by arranging a boiler to travel firebox first, with the funnel at 
the back of the cab; then there would not be the necessity for 
How- 


ever, solid-fuel-burning boilers are not ideal for real modern 


such a high smokebox vacuum in order to burn solid fuel. 


high-class steam vehicles; they are too heavy, too large, and too 
erratic in action. 

The author discusses the cause of low thermal efficiency of 
steam engines and suggests a design of a small, high-efficiency 
engine with three cylinders with cranks set at 120 deg., working 
on the single-expansion, single-action principle, and having cam- 
The 
crankcase would be of accepted motor-car design, and pressure- 


operated poppet inlet valves and uniflow exhaust ports. 


fed lubrication would be used with the sump below the oil-pump 
Moving 
parts would be light and steam passages well designed, giving a 


suction, into which water of condensation would collect. 


real clear flow for the steam so that a very high speed could be 
attained. Possibly with present-day metals, oils, and fine limits 
of accuracy in manufacture, the crosshead in a single-acting engine 
could be eliminated with marked advantage. 

A sketch in the original article shows a piston and cylinder, 
the design of which could be such that the compression at high 
speed would be great enough (or nearly so) to balance the poppet 
inlet valve; but at low speeds, especially if the condenser were 
pulling at the exhaust, the steam, having more time to escape, 
would be practically all out of the cylinder before the ports were 
covered, in which case the inlet valve would not be balanced. 

Such a condition of things would not be at all detrimental to 
the running of the engine, but rather the reverse, for it is at high 
speeds that the easy opening of the valve is of such paramount 
importance. An engine is only used in reverse occasionally, and 
it might be advantageous to offset the cylinders a few degrees in 
such an engine, as is sometimes done in high-class gasoline-engine 
practice. 

The author discusses next the matter of valves and finds that 
piston valves are mechanically preferably to D-slide valves, 
though they are more expensive and have the further disad- 
vantage of being unable to release water trapped in a cylinder 
as easily as does the D-valve by lifting off its seat. 

Among further disadvantages of the over-type engine is the 
crude character of its lubrication, bearing troubles, unsuitability 
to mass production, and lack of comfort to the driver. The 
author mentions, however, a design which he has seen containing 
some novel features. The boiler is a modified locomotive type 
having water tubes instead of fire tubes, while the engine calls 
for special comment. 
type with pressure-feed lubrication and Cop valve gear, and 
though only half the weight of the engine it is intended to replace, 


It is of the double enclosed high-speed 


it has much more power. Furthermore, it is easily and quickly 
detached from the boiler and is designed for mass production. 

The author discusses next the under-type engines and con- 
siders their advantages. The article is to be concluded in a 
later issue. (‘‘A Contributor’ in Motor Transport, vol. 49, nos. 
1278 and 1279, Sept. 9 and 16, 1929, pp. 323-325 and 347-349, 
illustr., dc) 
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NATIONAL DEFENSE 
Mechanization and Realization 


TPHE author is a brigadier of the British Army in command of a 


brigade formerly at Wiesbaden, Germany, and in his article 
emphasizes the fact that at least in the British Army it is not 
so much the actual progress of mechanization as the change 
of spirit with respect to the new methods of warfare that deserves 
particular attention. Some quotations from the original article 
follow. 

“In 1918 the World War was won by motorized weapons and 
vehicles: by warships, by airplanes, by tanks, locomotives, and 
lorries. It was won by militarized science and industry, and it 
was not won by fighting man power, which dismally failed to 
Imme- 


diately peace was concluded, like a scattered mosaic the picture 


accomplish its end in the earliest stages of the war. 


of the winning of the war was lost; few parts of the general pan- 
orama actually disappeared, but each part became separated 
from the rest, and so completely separated that, were it possible 
for another great war to be declared today, every country except 
England would enter that war as blind to its reality as they 
were blind to the reality of 1914. 

“That I have excepted my own country may seem presump- 
tuous, but I am sufficiently well acquainted with the progress of 
military organization on both sides of the Atlantic to know that 
this presumption is a fact which, though it may be quibbled at 
1919 there were 
not a dozen soldiers of any note in the British Army who sup- 
thaf 
an English general officer command- 


and criticized, cannot logically be refuted. In 


ported mechanization, and as late as the autumn of 1927 
is, less than two years ago 
ing-in-chief, and therefore an exalted personage, could still say: 
‘‘Now, we have heard a great deal about the infantry being 
helpless in face of these tank attacks. My personal opinion 
from what I have seen is that it is not so at all, and I think that 
with the improvement of anti-tank weapons and practice in 
quick dispersion, it is still less likely to be true. 
infantry officer thinks it. I have no doubt that infantry will 
learn to meet an attack by tanks with the same confidence that 


I hope no 


they learned to meet an attack by cavalrv and the arme blanch: 
Today, no subaltern officer in England, I will not yet say in the 
British Empire, could deliver himself of such claptrap. 

“As late as February, 1921, a cavalry officer claimed that the 
cavalry will never be scrapped to make room for the tank. Eight 
years later the Army Council, the brain of the British Army, 
issued the first manual published in any army on the new tactics, 
under the title of ‘Mechanized and Armored Formations,’ 
in it, among other things, may be found the following: 


and 


‘**At the present time an open and flexible mird is, therefore 
one of the first qualifications of an officer. 

‘“**By increased mobility the art of generalship is enhanced 

““TIn favorable country the mobility conferred by mechaniza- 
tion is greater than has ever been attained by mounted troops 

‘‘Some cavalry will be required for close reconnaissance in 
front of the infantry, unless the latter are carried in mechanical 
transport and equipped with mechanical first-line transport, in 
which case light tanks will take the place of divisional cavalry 
regiments.’ 

“Such a manual, had it been published ten years ago, would 
have been of little value because it would have met with a hostil 
Today it is welcomed, for the mental outlook of the 
officer and the soldier has changed, a change due to propaganda 
force of 


motor car.’’ 


reception. 


and circumstances—the general introduction of the 
The author then considers the history of war as affected by 
such primary inventions as powder, bayonet, rifle, and gun. 


“The whole of this period, that is, from 1861 to 1914,’ he 
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says, “is one of the most interesting in the whole history of war, 
because the which controlled it was one which 


assumed that soldiers themselves could be mechanized, that is, 


tactical idea 


that men could be turned into machines. The soldier was looked 
upon by the military designers as a self-propelled gun mounting, 
or mobile biped, upon which was to be fixed a rifle. Steam 
power had produced a rifle, it had also produced the locomotive 
which enabled masses of men to be moved and assembled, but it 
had not produced the man himself. This was the one point 
the strategists and when in the 
quietude of their studies and lecture rooms they had moved 


tacticians have overlooked, 


imaginary masses over their maps, forgetting that their flagged 
pins and little blocks of colored lead were soulless things, and 
that in order to perfect, and even render possible, their de- 
structive machines—their armies—it was imperative that they 
should protect the man, who as a soldier on the battlefield always 
prefers to live than to die.” 

In this connection he points out that as early as 1870 no single 
frontal attack made by the French or Prussians succeeded in its 
object. Mechanical genius had so enhanced bullet power that 
the rifle on the defensive was always superior to the rifle on the 
attack. The trench helped still more the position on the de- 
fense side, but was useless for the attacking part because it was 
not mobile. The tank gave this mobility together with pro- 
Moved by the machine and being to all intents and 
purposes invulnerable to bullets, the soldier could devote the 
whole of his thoughts and energy to the manipulation of offensive 
weapons. 


tection. 


As regards the future, the author believes that the infantry 
portion of the army is obviously that part which should establish 
the base of tank operations. For although it is unable to meet 
the tank in the field, it can improve and construct anti-tank ob- 
stacles and defenses. This means that motorized infantry must 
become anti-tank engineers, that they will discard their rifles, 
bayonets, and entrenching tools, and will instead be equipped 
with guns, land mines, and mechanical diggers. 

“From the protected base, air and armored forces will oper- 
ate—and what types of machine will armored fighting demand? 
We start with the two essential types—the tank and the anti- 
tank (or better named, the tank destroyer). The tank is the 
out-fighting arm and the destroyer the in-fighting, and both must 
seek protection not by constructing obstacles but by gaining 
information; thus we require a third type of machine. 

“In tank specifications in England we have, since the close of 
the war, consistently, followed a costly and erroneous path. We 
have been hallucinated by cost and size, and have hoodwinked 
ourselves by inventing a misleading nomenclature—we talk of 
light, medium, and heavy tanks, in place of laying down the 
functions of the machines we require and then building machines 
which express these functions. If in place we thought in terms 
of battle tanks, destroyer tanks, and reconnaissance, or scout, 
tanks, our designing and building programs would be compara- 
tively easy ones, because these names would suggest to us what 
we want.” (J. F.C. Fuller in Army Ordnance, vol. 10, no. 56, 
Sept.-Oct., 1929, pp. 90-94, 3 figs., gA) 


POWER-PLANT ENGINEERING 
Power From Wood Refuse 


T THE Mengel Co., Louisville, Ky., a large amount of 

wood refuse is accumulated in the manufacture of automobile- 
body woodwork. A new boiler house was recently installed 
and has been particularly adapted to burn this refuse. Two 
boilers have been installed so far, each having a heating surface 
of 8600 sq. ft., and the addition of a third one is contemplated. 
As the supply of wood fuel was not expected at all times to equal 
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the demand, a large storage bin was provided for firing pulverized 
fuel. The wood fuel is prepared for burning by passing it through 
a hogging machine, a device which reduces the wood to chips 
or shreds. The hogged fuel is delivered by a cyclone collector 
to the top of the fuel-storage bin which has a capacity of 320 
tons, and from there by a conveyor and bucket elevator to the 
storage hoppers located in front and above the boilers. The 
fuel is conveyed from the storage hoppers through three separate 
stokers to each boiler. The stokers act not only as conveyors 
but likewise as a proportioning device, regulating the rate of fuel 
in proportion to the steam demand. The amount of wood con- 
veyed to the boilers is controlled by steam-pressure regulators, 
automatically adjusting the paddle rotary feeder wheels that 
finally dump the fuel into the furnace. 

The large furnace volume permits a heat release of approxi- 
mately 12,000 B.t.u. per cu. ft. per hr. at 200 per cent of rating, 
and about 18,000 B.t.u. per cu. ft. per hr. at 300 per cent of 
rating. When operating at 300 per cent of rating with 15 per 
cent CO, in the furnace gases, the average furnace temperature 
is approximately 2400 deg. fahr., and approximately 2200 deg. 
fahr. at 200 per cent of rating. When operating at 200 per cent 
of boiler rating an overall efficiency of 76 per cent to 78 per cent 
is obtained. Flow meters, CO, equipment, and other regulatory 
devices were installed. It was anticipated that such an instal- 
lation would function properly, and the efficiencies secured have 
demonstrated this. (H. R. Lambright, Power Engr. of Mengel 
Co., in Industrial Power, vol. 17, no. 4, Oct., 1929, pp. 39-41, 
3 figs., d) 


Lignite Power Stations in Germany 


HE author states that the utilization of lignites for steam- 

electric power generation is much further advanced in Ger- 
many than in any other part of Europe, 160,000,000 tons of 
lignite being annually burned there. 

Of this amount about 67 to 70 per cent is used for making 
briquets, 18 to 22 per cent for combustion in the raw state, 9 to 
10 per cent for total gasification, and a small amount for low- 
temperature carbonization, etc. 

The average figures of moisture in German lignites vary from 
42 to 60 per cent. Nevertheless a number of the largest power 
stations are being operated with raw lignite alone, both in lump 
condition on mechanical stokers and in the pulverized state 
after drying down to a limit of 15 to 18 per cent moisture. 

As usual with these German lignite stations, the raw fuel is 
mined alongside by open-cut or strip working, first removing the 
overburden and then the lignite. The exact methods vary ac- 
cording to the conditions, but essentially the most modern Ger- 
man practice, with a gigantic output of anything from 10,000 to 
25,000 tons of lignite per day from a single mine, consists in the 
use of special multiple-bucket, endless-chain, ‘‘dredger’’ excava- 
tors, which can be electric, steam, Diesel-engine, or gasoline- 
engine driven, and run either on rails or caterpillar-tractor wheels. 
The very latest method, however, can be regarded as electric- 
driven, multiple-bucket “dredger’’ excavators with caterpillar- 
tractor wheels, both for the overburden and the lignite, and in a 
large number of cases the overburden dredger excavators are 
operating in direct conjunction with an overhead traveling-belt 
conveyor or bridge (Abraumférderbriicken) which continuously 
deposits the overburden in another part of the mine as fast as it 
is excavated. The lignite is loaded continuously into very large 
steel cars hauled by electric locomotives, traveling along at a 
greater speed underneath the discharge of the multiple-bucket 
dredger excavator, which is also moving. 

At the Golpa Lignite Mine the seams vary from 2.75 to 21.50 
m. (9.0 to 70.5 ft.) in thickness, but average about 11.90 m. 
(39.0 ft.). The moisture content, as mined, is 53 to 55 per cent, 
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with a heating value in the dry state of 8300 to 9500 B.t.u. 
(4610 to 5294 kg.-cal. per kg.). The average depth of the over- 
burden is 18.0 m. or 57.25 ft. 

During the past few years the methods of mining at Golpa 
have been revolutionized on the lines indicated, and it may be 
stated that today about 10,000 tons of lignite, in addition to all 
the overburden, is excavated per 24 hr. with about 1190 men, 
divided into two shifts, whereas not so long ago over 4000 men 
had to be employed for this work. The huge boiler plant at 
Golpa-Zschornewitz is divided into six separate boiler houses, of 
which five each have 16 water-tube boilers of 500 to 575 sq. m. 
(5382 to 6190 sq. ft.) heating surface, while the remaining boiler 
house—just recently completed—has 12 boilers of larger size, 1000 
sq. m. (10,764 sq. ft.). That is, the complete installation com- 
prises 92 boilers with a total heating surface of 52,000 to 58,000 
sq. m. (559,728 to 624,312 sq. ft.). 

In general, the method of firing adopted for the raw lignite 
is to use mechanical stokers of the deep-trough or step-grate 
type, and it has been proved conclusively, as the results of the 
most extensive experience, that this design of stoker is much 
superior for raw lignite than any traveling-grate type, confirmed 
also after disastrous experiences at the working of the Yallourn 
Power Station on Morwell lignite in Australia. At the same 
time, however, many of the boilers at Golpa-Zschornewitz are now 
fitted with auxiliary pulverized-fuel firing using predried lignite, 
and the results obtained are excellent, each boiler being equipped 
with a complete battery of control instruments on the latest 
scientific lines. 

One of the most formidable problems at Golpa-Zschornewitz 
has been the handling of the ash and the prevention of dust with 
such a friable raw material as lignite, and it may be stated that 
the ash turned out amounts to about 350 metric tons per day, 
this being handled largely by means of powerful water-jet con- 
veyors. 

Finally, it may be stated that at Trattendorf and Lauta the 
operation of the boiler plants is on the same general lines as at 
at Golpa-Zschornewitz, that is, using deep step grates, with me- 
chanical operation of the conveyors and also auxiliary pulverized- 
fuel firing. (David Brownlie, London, in Combustion, vol. 1, no. 
3, Sept., 1929, pp. 25-28, illus., g) 


Is the Boiler With Welded Seams Safe? 


HE technical report for 1928 by Harry M. Longridge, Manag- 

ing Engineer of the British Engine Boiler and Electric In- 
surance Co., would seem to raise considerable doubts about this. 
This report is not limited to electric welding but covers also 
the oxyacetylene method. It states that during recent years 
there has been an increasing tendency to employ fusion welding 
in the production of pressure vessels. There are no official rules 
or regulations in England which would guide the design of such 
welded vessels. From the point of view of the insurance com- 
pany, the report states, the riveted joint is preferably to the 
welded joint. At the same time, in view of the fact that welding 
is very often the most economic method of making a joint and 
that it is a convenient method of obtaining tightness, a welded 
joint is entitled to consideration as an approved form of con- 
struction for an unfired pressure vessel, provided that it is 
properly designed and constructed. The disfavor with which 
welding is sometimes regarded is in a large measure due to lack 
of control in matters of design and manufacture, whereas with 
vessels made to rigid regulations the undesirable elements would, 
to a large extent, disappear. The main bulk of the accidents that 
have occurred have been due to welding having been carried 
out in a manner that no supervising authority could tolerate. 

As to welded boilers, the inquiry was for the most part limited 
to the construction of non-fired pressure vessels. 
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Longridge himself seems strongly opposed to welding for 
boilers under steam, even if welding be suitable for vessels subject 
to cold-water pressure. In the 
company has made of faulty joints, it is said faults have never 
been found of the same magnitude in a riveted as in a welded 
seam. Though welded boilers are in service on the continent, 
savs the report, evidence is still lacking that this class of con- 


numerous examinations the 


struction, even when of the highest order, will reduce the troubles 
so common at seams. If welded seams in a boiler are to have 
the same margin of safety as riveted seams, a radical departure 
from present design and practice will be necessary and thus 
make the welded construction much less attractive to the manu- 
facturer. The Board of Trade rule in England lays down that 
no joint in tension shall be welded. 

The efficiencies of some of the principal joints are given by the 
author in tabular form in Fig. 4. The values given have been 
found readily obtainable with reasonably well-made welds. 
The following explanatory notes are given. 

1 The efficiencies compare the strength of joints in plates of 
thickness t with the strength of a plate of the same thickness 
when butt welded, but without reinforcement. 

2 The efficiencies refer to Joints of the same width as the 
plate. 

3 With fillet welds the efficiencies apply when the fillets have 
an approximately straight contour, lying at 45 deg. with the 
surface of the plate. The efficiencies also apply to other con- 
tours as long as the throat thickness is not less than 0.69 ¢. 

4 <A joint may be readily made stronger than the body of the 
plate away from the joint. As the efficiency refers to the joint 
itself and not to the plate, it follows that a higher efficiency than 
100 per cent can readily be obtained. It has been possible to 
record efficiencies where they exceed 100 per cent by the adop- 
tion of specially designed test pieces. 

5 It must not be inferred that all the joints shown are per- 
missible for pressure vessels; the figures given apply to a static 
tensile test, and it does not follow that the behavior of joints 
subjected to the stresses of service will be in proportion to the 
efficiencies given. 

6 The strengths quoted apply only when the load is applied 
in the manner shown in the sketches. The efficiency is therefore 
in some instances superior with the joint applied to the circum- 
ferential seam of a pressure vessel, and sometimes inferior when 
it is applied to a longitudinal seam. 

Mr. Longridge does not propose, he remarks, to enter into a 
dissertation on the relative qualities of various electrodes. This 
forms too large a subject and would be out of place . Likewise 
a summary of all the qualities essential for satisfactory operation 
would form too long a list. He therefore limits himself to stating 
only what are considered to be the most necessary properties 
for metallic electrodes used for welding pressure vessels. These 
are: 

1 The electrodes should contain not more than 9.03 per cent 
of phosphorus, not more than 0.05 of sulphur, and not less than 
0.50 per cent of manganese. A higher percentage of manganese 
is strongly recommended. 

2 The rod should have a covering which has strong de- 
oxidizing properties, and which will react chemically with the 
mill scale and any rust on the plate being welded, and cause a 
slag to be formed which will protect the surface of the weld 
from exposure to atmosphere. 

3 The covering should have a melting temperature below 
that of the steel, preferably not more than 1000 deg. cent., in 
order that the operating current may be kept low, reducing the 
expansion of the welded part and the liability of the metal to be 
overheated and allowing the molten slag to separate readily 


from the weld metal. 
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4 The slag should have a coefficient of contraction greater and great velocity of the refrigerating agent which permits very 
rapid extraction of heat. His method has two applications: 
direct contact, as in case of fish and larger cuts of meat, and 


than that of the metal, so that it may be removed easily. 


5 The electrode should be protected against rusting in a 


damp atmosphere, either by covering or by some other suitable indirect contact, whereby the product is placed in metal con- 


means. tainers, thus preventing penetration of brine. 


6 The covering should be capable of withstanding tem- Fig. 5 illustrates a typical arrangement of the chambers for 


the usual 


are to be ex- 


perature changes and 


rigors of service that 
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ideal, while many welds are defi- 
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forced it is inevitable that trouble 
and be the 
vasers alike. (The Electrical Times, vol. 
1929, pp. 369-371, cA) 
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REFRIGERATION 


Rapid Freezing and Chilling of Fish and Meats in Atomized 
Brine 

"THIS method has been developed by M. T. Zarochenzeff, 

of Russia. The fundamental principle of the system is based 

on the great conductivity of atomized (finely pulverized) brine 











EFFICIENCIES OF SOME OF THE PrinciPpAL WELDED JOINTS 
freezing. The product is suspended from overhead rails and 
subjected to atomized brine, which very much resembles mist 
or fog. In order to freeze small cuts of meat, fish, or other small 
products by means of indirect contact, an arrangement has been 
devised by which a mesh or net conveyor passes through a tunnel 
with atomized brine. The product, packed in a case, is then 
placed on a conveyor and it is frozen in a very short time. 
The first installation of this system was made in Reval, Es- 
Data of the 
results obtained by this installation are shown in a table in the 


thonia, and is said to be on a commercial scale. 
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Other recent installations include one on the 
Italian fish vessel Naiada which was equipped with chambers 
for the rapid freezing of fish on board. 


original article. 


The original article 
gives some data of the demonstrations made with this vessel. 
Fish of various sorts and sizes weighing 0.66, 1.54, 2.2, 4.4, 
18.8, and 0.088-0.11 Ib. were frozen. On January 9 separate 
lots of small and large units were treated. The temperature 
of the brine was 3.2 deg. fahr. The first inspection—made at 
the end of 10 min.—found the small fish completely frozen, the 
large fish of 4-lb. odd were still soft. At the end of another 
quarter of an hour the larger pieces were hard at the surfaces 









































9 » 
[ened eo esos] 
Af to é 

on fy 3 
" '@; @: ; 
fe: i} 
| jo WY @ ; 
el, 
~ atte 















































Fie. 5 


T AL ANGEMENT O ‘HAMBERS FOR FREEZING BY 
TypicAL ARRANGEMENT OF CHAMBE FOR FREEZI BY 
ATOMIZED BRINE 


of the containing baskets and soft at the center. Twenty min- 
utes later (i.e., after 45 min. altogether) the big fish were hard. 
The working of the pump was resumed after a stoppage of 10 
min., and 15 min. later all the large fish were perfectly frozen— 
separately and not in a mass. 

Several other installations are mentioned, among others one 
in Paris at the Vaugirard Cold Stores. (Jce and Refrigeration, 
vol. 77, no. 3, Sept., 1929, pp. 155-156, 4 figs., d) 


STANDARDIZATION 
Standardization of Keys and Keyways in Great Britain 


AN EXTENSIVE PAPER telling of the inner history of this 
particular standardization activity of the British Engineer- 

ing Standards Association. The work started with the appoint- 
ment of a committee and submission of a questionnaire to a 
large number of users and makers of keys. This was followed 
by experiments carried out to determine the depth of the key 
in relation to its width and the depth of immersion of the key 
in the shaft. These experiments resulted in the following de- 
cisions: 

1 That the width of the key should be one-quarter of the 
diameter of the shaft. 

2 That the depth of the key should be two-thirds of the 
width. 

3 That the immersion of the key in the shaft should be 
half the depth of the key, measured on the center line. 

This resulted in the First British Standardization Specification 
for Keys and Keyways, No. 46, Sept., 1909. After the publica- 


tion of this specification it became clear that among well-known 
engineers there was still some doubt that the committee’s stand- 
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ard key satisfied all conditions in practice, particularly in the 
case of reversing stresses thrown upon a key. 

This led to the design of a pneumatic testing machine, which 
was eventually built by Reavell & Co. and installed at the 
National Physical Laboratory. It 
in the original paper. 


is illustrated and described 
Among other things, tests were made to 
determine the relative value of square keys and rectangular keys. 

The results appeared to indicate that with mild steel the deep 
key was preferable, while with forged steel the results were re- 
versed. There was, however, so little difference between the 


two that no definite conclusion as to relative merit could be 


drawn. It was apparent that the smaller of the two keys was 
amply strong with mild or forged steel when used on an overhung 
shaft. 

Careful measurements of the keys and keyways before and 
after the test showed that practically all the deformation took 
place in the keyway in the shaft, and further, that, as would be 
expected, the greater part of this deformation took place near 
the fixed end of the shaft where the elastic displacement was 
necessarily least. 

The work was held in abeyance from the outbreak of the war 
to November, 1922. 
a further series of tests at the National Physical Laboratory with 


At that time it was decided to carry out 


the same pneumatic testing machine but on steel shafts of higher 
tensile strength. that 
up to a torque of 15,000 lb-in. the larger key is superior to the 


The results of the tests generally show 


smaller one in that no movement could be detected, but at torques 
of 20,000 Ib-in. the behavior of the two keys was very much 
the same. The results confirm the conclusions from the first 
series of tests, namely, that the 5/s-in. s-in. key is amply 
strong when using shaft material of an ultimate strength up to 
44 tons per sq. in. Specification No. 46 was reviewed and tables 
were prepared for rectangular parallel keys, square parallel keys, 
rectangular taper keys, and square taper keys. 

The tolerances for standard key bars for these were also de- 
termined, and the taper keys of each class were so proportioned 
that the same key bar would serve. Keys for shafts from */;¢ 
in. to 12 in. in diameter were provided for. In every case the 
key can be cut off from the finished bar, and by a few strokes of 
the file can be fitted into the standard keyway. 

The rectangular key has still a width nominally one-quarter of 
that of the shaft diameter, and a depth two-thirds of its width. 

Regarding immersion of the key in the shaft, it has been found 
more convenient for shop practice to make the immersion of the 
key half its depth at the sides of the key instead of on the center 
line. 

The work includes such special features as gib-headed keys, 
peg feather keys (keys of square section largely used in the con- 
struction of machine tools), coned and keyed shaft ends, tan- 
gential keys, Woodruff keys and keyways; splines, serrations, and 
taper pins. 

The following standard nomenclature has been adopted: 

Key. <A key is a piece inserted between the joint of two parts to 
prevent relative movement. For the purpose of this specification a 
key is defined as a piece inserted in axial direction between a shaft 
and a hub to prevent relative rotation. 

Keyway. A recess in a shaft or hub to accommodate a key. 

Plain Parallel Key. A key of rectangular or square section; uni- 
form in thickness and width and with squared ends. 

Round-Ended Parallel Key. A plain parallel key with ends rounded 
as to width. 

Plain Taper Key. <A key of rectangular or square section uniform 
in width; tapered in thickness and with squared ends. 

Round-Ended Taper Key. <A plain taper key as defined above, 
but with ends rounded as to width. 

Gib-Head Key. A key provided with a head to facilitate with- 
drawal. 

Sunk Key. A key partly in the shaft and partly in the hub. 

Hollow Saddle Key. A taper key fitting a keyway in the hub, 
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the bottom of the key being formed to fit the eylindrical surface of 
the shaft 

Flat Saddle Key A taper key fitting a keyway in the hub and 
flat on the shaft 

Feather Key. A key attached to one member cf a pair and per- 
mitting relative axial movem 


Single-Head Feat Key \ feather key 


end to prevent Its ax! il movement in the hub. 


with projection at the 


Peg Feather Key. A feather with a peg to prevent its relative 
movement in the part to which it is attached 
Double-Head Feather Key. A feather key with a projection at 
each end to prevent its axial movement in the hub 
Dovetail Key \ key having one portion of its cross-section of 
dovetail form. 
Round Key \ key of cireular section fitted in a hole drilled partly 
in the shaft and partly in tl 
Woodruff Key A key being in form a segment of a parallel-sided 
ircular disk 
Wood iff Keyway A segn I ess In a shaft to accommodate 
i Woodruff key 
Tangential Keying. The use of keys acting tangentially in opposite 
rections 
S K The us keys for centralizing the hub 
! he shaft and for prevel ! velnent. They may be 
hollow or flat saddle keys 
Spline \ key ‘ projection integral with a member of a pair 
Spline Shaft. A shaft having one or more splines. Spline shafts 
e designated by the number of splines, e.g., a six-spline shaft. 
Spline Hul A hub having one or more splines. 
Serratior \ number of V-shaped splines cut in both members of 
b pair 
Fitting. Top and Bottom Fitting: When the key bears hard on 
top and bottom and lightly on sides. Side Fitting: When the key 


bears hard on sides and lightly or not at all on top and bottom. 


In the discussion which followed, R. G. C. Batson referred to 
the statement that the old standard rectangular key was slightly 
deficient in the matter of immersion in the shaft when used with 
mild-steel shafts. He that this fact could be 
from a consideration of mechanical properties of the materials 


stated shown 
provided certain assumptions were made, and gave a mathe- 
matical calculation proving that failure occurs by distortion of 
the keyway due to insufficient immersion of the key. 

Prof. G. F. Charnock wrote in reference to spline shafts that 
apart from the question of cost, the multiple spline was un- 
doubtedly the ideal method of keying, especially for hollow 
shafts of rather large diameter. According to the standard 
referred to, in the case of a shaft 6 in. in diameter there were 48 
splines, 0.194 in. broad and 0.074 in. deep, and with the shaft 
of steel and the boss of cast iron, some were afraid that the 
splines in the boss were not strong enough and might shear under 
shock. 
the strength of one spline was multiplied by the total number 


Following the ordinary method of calculation, in which 


of splines, it was of course easy to show that both shaft and boss 
were of ample strength, having such high factors of safety that 
abundant provision was made against shock. 

But in the case of multiple splines it was extremely unlikely, 
with the most perfect workmanship imaginable, that all the 
splines would come into bearing uniformly, and it was almost 
certain that many of them would receive more than their fair 
share of the load. It was even possible that the greater part 
of the load might come upon a small number of splines, leaving 
the remainder comparatively free. An allowance should there- 
fore be made on account of the difficulty of getting all the splines 
to fit simultaneously. This would, of course, vary with the 
nature and design of the work and the quality of the workman- 
ship. He had been unable to find any records of actual tests 
having reference to this point, in the absence of which any value 
which might be assigned as the strength of the splines was 
largely a matter of assumption. With the limits of tolerance 
usually adopted in machine-tool work, it would appear that a 
reduction of from 25 to 40 per cent on the results of the ordinary 
calculation should be ample to cover all imperfections of spacing, 
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and even taking the latter extreme figure, the factor of safety 
(Wm. Reavell, Past-President, I.M.E., 
in the Proceedings of the Institution of Mechanical Engineers, 
No. 2, 


pp. 303-315, illus., pA) 


still remained ample. 


1929, original paper pp. 277-301, illus., and discussion, 


TESTING AND MEASUREMENTS 
A Method of Measuring the Periodic Error of a Mechanism 


A SIMPLE apparatus has been devised in the Metrology 
Department of the National Physical Laboratory for de- 
termining the periodic error in the motion transmitted by a 
kinematic pair. Various cases arise in practice, such as the rela- 
tive motion of the toolholder and the spindle of a screw-cutting 
lathe, where a periodic error is one of the defects most frequently 
found reproduced in the pitch of a screw. Another example of 
considerable practical importance is that of the work-table motion 
of a gear-hobbing machine. Here a master wormwheel under 
the table is revolved by a worm, and the combined tooth action 
is liable to induce a periodic angular motion superposed on the 
continuous rotation of the table. This has undesirable results 
on the gears cut on such a machine, and is probably one of the 
principal causes of noisy running. Some simple method of 
testing the magnitude of such an error should help to eliminate 
at the source one of the possible defects of large reduction gears. 
The apparatus consists of two similar electromagnetic markers 
which are connected in series so as to produce a series of simul- 
taneous “kicks” 


components of the kinematic pair. 


on smoked-plate records attached to the two 
The mechanism is allowed 
to move at a very slow rate, and a tapping key in the circuit is 
continuously closed and opened. The record may be in the 
form of a circle or a straight line, according to the kind of mecha- 
nism. It is important to obtain a deadbeat movement. 

The markers give a series of simultaneous displacements of the 
two components from which a periodic-error measurement can be 
derived. An example in the original article shows an actual 
record of test of the periodic motion of a hobbing-machine table 
during one revolution of the driving worm. The curve gives an 
indication of the order of accuracy the method is capable of giving 
which is well within 0.002 in. A feature of the method of real 
value is that it can be applied very readily to test any mechanism 
in place under exact working conditions. (G. A. 
Journal of Scientific Instruments, vol. 6, no. 5, 
152-153, 3 figs., d) 


Tomlinson in 
May, 1929, pp. 


Salary Curves for Engineers and Their Interpretation 


THE author considers how curves or charts showing compensa- 

tion received by engineers should be drawn. He claims that 
average salary curves should not be used as they are apt to mis- 
present facts, because many engineers have incomes outside of 
the straight salary. From his charts it would appear that an 
engineer forty years of age receives a mean average salary of 
about $3500 per year, while when sixty years old he receives 
about $2300. He emphasizes, however, that average salary 
curves in themselves mean nothing. (Arthur Richards, Second 
Vice-President, American Association of Engineers, in the Pro- 
fessional Engineer, vol. 14, no. 8, August, 1929, pp. 14-15, 2 
figs., 9) 


CLASSIFICATION OF ARTICLES 


Articles appearing in the Survey are classified as c comparative; 
d descriptive; e experimental; g general; h historical; m mathe- 
matical; p practical; s statistical; ¢ theoretical. Articles of 
especial merit are rated A by the reviewer. Opinions expressed 
are those of the reviewer, not of the Society. 








‘| BE Sectional Committee on the Standardization of Small 
Tools and Machine-Tool Elements has completed its third 
and fourth proposed American Standards for (a) Milling Cutters, 
and (b) Cut and Ground Thread Taps. These proposals are 
now passing through the final stages necessary for their approval 
will 


as “American Standards.” The Sectional Committee, it 


be recalled, was organized in September, 1922, under the pro- 
cedure of the American Standards Association, with the National 
Machine Tool Builders Association, the Society of Automotive 
Engineers, and The American Society of Mechanical Engineers 
as joint sponsors. 





Small Tools and Machine Tool Elements 








Table No. 5. Stagger Tooth Milling Cutters 





























Diameter of Cutter Width of Face Diameter of Hole 
D 7 A 

Nom.| Max. Min Nom Max. Min. Nom Max. Min 

2% | 2.515 | 2.485 \ 2500 2495 % 876 875 
2% | 2.515 | 2.485 56 3125 3120 % 876 875 
2% | 2.515 | 2.485 3y 3750 3745 yy 876 875 
2% | 2.515 | 2.485 Wy 5000 4995 ¥y 876 875 
3 3.015 | 2.985 3A6 1875 1870} 1 1.001 | 1.000 
3 3.015 | 2.985 A 2500 2495 | 1 1.001 | 1.000 
3 3.015 | 2.985 5A6 3125 3120] 1 1.001 | 1.000 
3 3.015 | 2.985 3, 3750 3745} 1 1.001 | 1.000 
3 3.015 | 2.985 i 5000 4995 | 1% | 1.251] 1.250 
3 3.015 | 2.985 Sg 6275 6245 | 1% | 1.251] 1.250 
3 3.015 | 2.985 % 7500 7495 | 1% | 1.251] 1.250 
4 4.015 | 3.985 A 2500 2495 | 1% | 1.251] 1.250 
4 4.015 | 3.985 5A6 3125 3120} 1% | 1.251 | 1.250 
4 4.015 | 3.985 3775 3770 | 1% | 1.251] 1.250 
4 4.015 | 3.985 Age 4375 4370 | 1% | i.251 | 1.250 
4 4.015 | 3.985 1%, 5000 4995 | 1% | 1.251 | 1.250 
4 4 015 | 3.985 55 6250 6245 | 1% | 1.251 | 1.250 
4 4.015 | 3.985 % 7500 7495 | 14% | 1.251 ] 1.250 
4 4.015 | 3.985 i, 8750 8745] 1% | 1.251 | 1.250 
5 5.015 | 4.985 1% 5000 4995 | 1% | 1.251] 1.250 
5 5.015 | 4.985 y, 6250 6245 Y% | 1.251 | 1.250 
5 5.015 | 4.985 % 7500 7495 | 1% | 1.251 | 1.250 
6 6.015 | 5.985 34 3750 3745 | 1% | 1.251 | 1.250 
6 6.015 | 5.985 1, 5000 4995 | 1% | 1.251 | 1.250 
6 6.015 | 5.985 5 6250 6245 | 1% | 1.251] 1.250 
6 6.015 | 5.985 % 7500 7495 | 1% | 1.251] 1.250 
6 6.015 | 5.985 % 8750 8740 |} 1% | 1.251 | 1.250 
6 6.015 | 5.985] 1 1.0000 9990 | 1% | 1.251 | 1.250 
8 8.015 | 7.985 % 3750 3745 | 1% | 1.501 |] 1.250 
8 8.015 | 7.985 ye 5000 4995 | 1% | 1.501] 1.500 
8 8.015 | 7.985 5g 6250 6245 | 1% | 1.501 }] 1.500 
8 8.015 | 7.985 % 7500 7495 | 1% | 1.501 | 1.500 
8 8.015 | 7.985] 1 1.0000 9990 | 1% | 1.501 | 1.500 











All dimensions in inches. 
Side teeth are not cutting teeth. 
Construction optional with cutter manufacturer. 














Standardization of Milling Cutters and Cut and Ground 
Thread Taps 
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Since its organization, two standards have been completed and 
These are 
the Tentative American Standard for Key Slots, Their Bolts, 
Nuts, Tongue, and Cutters, approved March, 1927, and the Ameri- 


approved by the American Standards Association. 
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Table No. 1 Involute Gear Cutters 
Standard Holes 
: Diameter of Cutter Diameter of Hole 
Dia- 
metral 
Pitch Nom. Max. Min. Nom. | Max. Min 
a | 8 14] 8 5625 | 8.4375 2 2 001 | 2 000 
1y 7 344] 7.8125 | 7.6875 2 2 001 | 2 000 
"1% 7 7.0625 | 6.9375 1% t.@on 1.750 
1% 6 | 6.5625 | 6 4375 | 134 | 1.751 | 1.750 
2 5 34] 5.8125 | 5.6875 | 11 | 1 501 | 1 500 
2% 5 34] 5.8125 | 5.6875 | 114 | 1.501 | 1.500 
3 434] 4.8125 | 4.6875} 114 | 1 251 | 1.250 
4 4%} 4.3125 | 4.1875 1% 1.251 | 1.250 
§ 3 344 | 3.8125 | 3.6875 1% 1.251 1 250 
6 3 ¥g} 3.1875 | 3.0625 1 1.001 | 1.000 
7 2 % | 2.9375 | 2.8125 1 1 001 1.000 
8 2 % | 2.9375 | 2.8125 1 1 00° 1 000 
9 2 3%} 2.8125 | 2 6875 1 1 001 | 1.000 
10 2 % | 2.4375 | 2.3125 uPA 875 875 
ll 2 % | 2.4375 | 2.3125 % 875 875 
12 2%] 2.3125 | 2.1875 % 876 875 
14 2 ¥Y] 2.1875 | 2.0625 % 876 875 
16 2% | 2.1875 | 2.0625 i, 876 875 
18 2 2 0625 | 1.9375 % 8°6 875 
20 2 2.0625 | 1.9375 Ve 8/6 875 
22 2 2.0625 | 1.9375 1% 876 875 
24 1 34] 1.8125 | 1.6875 We &76 875 
26 1 34] 1.8125 | 1.6875 Ve §76 875 
28 1 344] 1.8125 | 1.6875 %, 876 875 
30 1 3 | 1.8125 | 1.6875 % 876 | .875 
32 1 34} 1.8125] 1 75 Wy 876 875 
36 1 34 | 1.8125 | 1.6875 V, 876 | .875 
40 1 34] 1.8125 | 1.6875 ¥, 876 875 
48 1 3% | 1.8125 | 1.6875 Y, 876 | .875 























All dimensions in inches. 
* Cutters not carried in stock, but are made to order. 











ean Standard for Tool Holders, Tool-Holder Shanks, and Tool- 
Post Openings, approved April, 1929. In addition to the two 
standards which have been approved and the two proposals which 
are given below, the Committee is developing those for Machine 
Tapers; Spindle Noses and Collets for Machine Tools, Designa- 
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tion and Working Ranges of Machine Tools, Drill Machi S T 
‘: . : “ achine Screw aps 
Sizes, Drill Bushings, Punch and Die Holders, Cir- P 
. . mn ‘ Cut Thread 
cular Forming Tools and Holders, and Chucks and 
‘ : ki i . T AAA 
Chuck Jaws. All of these projects are in various ee wy => 
stages of development and will be available as © i Snap AAAAAAAN 
j j : ¥ be C -o FULL THREAD 
quickly as the individual technical committees re- HAMPER 
. ‘ Le : A 8B mn 
lease their sections. 
The A.S.M.E. Standardization Committee is now Table No. 1 
giving consideration to these standards for Milling Threads per Inch Pitch Diameter Major Diameter Genera! Dimensions 
Cutters and Cut and Ground Thread Taps, and Size 
. . +s ’ NC NF | B M M B Mi M A B c D E 
it desires to know the wishes of the Society’s mem- yank Hescan al hous ad ite 
bership in this connection, Accordingly, it has 0 80 0 0519 | 0 0524 | 0 0534 | 0 0600 | 0 0610 | 0 0625 | 1% 56 34g | 0 141 | 0 110 
caused to be reproduced below abstracts of the two 1 64 0629} 0634] 0644] 0730] 0740] 0755] 11%6] % Te 141 110 
x 7 1 72 0640 0645 0655 0730 0740 0755 l!lAg 45 36 141 110 
proposed standards. Complete copies of these pro- 2 56 0744] 0749] 0759] 0860] 0875] 0890] 13% he | %e 141 110 
, i > ; 75¢ 76 77 75 890 | 13 ” , ! 
posals are available and may be obtained for de- . " ay ee ee ee ee 16 i6 ss si 
. ° 3 48 0855 03860 0870 0990 1005 1020 113 1 4 141 110 
tailed criticism and comment by addressing C. B. 3 56 0874 | 0879] 0889] 0990] 1005] 1020] 11346] 14 “te 141 110 
LePage, Secretary, A.S.M.E. Standardization Com- 4 40 0958] 0963] 0978] 1120] 1135] 1155 | 1% %e | %e 141 a 
ts : ‘ 4 4 48 0985 | 0990 1005 1120 1135 1155 | 1% te dig 141 110 
mo - 7 te ro : Z 
mittee, 29 West Thirty-ninth Street, New York, 5 40 1088} 1093] 1108] 1250] 1265] 1285] 1'Si¢] % 346 141 110 
N.Y 5 44 1102 1107 1122 1250 1265 1285 | 1546] % he 141 110 
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The proposed standard for Milling Cutters was : ™ HOO} 1S] 1680) «1600 ) «1080 1680] 26 ‘ ‘ 
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made by various manufacturers. The Committee 
functioned through the activity of the following six "ihe care eed Pens iuauaeiresnadatet { with varying number of flutes and leng 
sub-groups on (1) Nomenclature, (2) Profile Milling ee 











Cutters, (3) Formed Milling Cutters, (4) Keys and 

Keyways, (5) Hobs, and (6) Inserted-Tooth Milling Cutters. metric sizes; stocking cutters for involute gears; cutters for 
The sections of the standards publications corresponding to the — fluting reamers, cutters for fluting taps and reamers; concave 
first four of the above-named groups have been completed and cutters; convex cutters; corner-rounding cutters and sprocket- 
are now being transmitted by the Sectional Committee to the wheel cutters for roller chains; profile cutters; plain milling 
sponsor organizations for formal approval and transmission to cutters, light- and heavy-duty; side milling cutters (straddle 
the American Standards Association for designation as American mills); half side milling cutters; stagger-tooth metal-slitting 
Standards. saws; single and double angle milling cutters; T-slot cutters; 

The section on Nomenclature is fully illustrated with photo- end mills; and shank and shell types. 

graphs and classifies milling cutters, based on relief of teeth . : _ = 
and also on the method of mounting. Other types of cutters Cur anp Grounp TuRreap Taps 

covered in the proposed standard are: formed cutters; involute Technical Committee No. 12 on Cut and Ground Thread 
gear cutters for miter and bevel gears; involute gear cutters, Taps has also just completed its report, having revised its pro- 
posal submitted to industry for general criticism in 
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Keys and Keyways For Milling Cutters and Arbors September, 1929. It will be recalled that this 
Technical Committee’s activity was developed to 
. a large extent by a special committee composed of 
| As tT A 
representatives of large manufacturer and user in- 
| F . rg: : _ 
: terests appointed by the National Screw Thread 
5 . . 7 . . . 
Commission. This special committee, wishing its 
proposal to be formally approved as an American 
| Standard, suggested that the project be accepted 
' Y . ‘ : ‘ ° ‘ 
for review by the Sectional Committee on the Stand- 
ARBOR & KEYSEAT CUTTER BORE &KEYWAY = ARBOR & KEY aan (Wipe: a os aa : ; 
ardization of Small Tools and Machine-Tool Ele- 
Table No. 1. Keyseat, Keyway and Key Dimensions. ments. The suggestion was accepted by the Sec- 
| RT Re Rive ent Ravens” ae tional Committee and the revised proposal is now 
se submitted to the Sponsors for formal approval with 
ee A A B B ( ‘ D ei oe7 S E F sd the recommendation that it be submitted to the 
x Mia Max ax i in Nom ir M Mi ° ‘ . . . 
—_—|_}_Maz._|_ ™ Se eee —__ ** * American Standards Association for approval and 
4 0937 4 181 06 ne 557. 3 2 0932 0927 5468 5408 e ® ° ‘ 
4] i268 | 12 425 | ssvs| i37| 130] e965] tse tm | t2es | t200| es7s| ests designation as an American Standard. 
's 12¢ 125 6875 6825 137 130 8225 | ‘is | ‘42 1245 1240 8125 8065 
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Nc A a are a dag incor the overal! Cutter Bore and Keyway “D" and the Arbor and Key dimension “F", of .010 inch for (4) N ut taps, cut and ground threads and 
| Artor diameters up to 2 inches, and .015 inch on Arbor diameters larger than 2 inches, is allowed (5) Pulley taps, cut threads 














Test Code for Liquid Fuels 


Tentative Draft of a Code in the Series of Twenty-One Formulated by the A.S.M.E. 
Committee on Power Test Codes 


The Main Committee on Power Test Codes takes pleasure in pre- 
senting to the Members of the Society the Test Code for Liquid Fuels 
for criticism and comment. The individual Committee which de- 
veloped this draft of the Code consists of Messrs. W. J. Wohlenberg, 
Chairman, E. G. Bailey, B. L. Boye, L. P. Breckenridge, H. W. 
Brooks, S. B. Flagg, D. M. Myers, S. W. Parr, G. S. Pope. C. R. 
Richards, E. B. Ricketts, F. M. Rogers, N. Stahl, and E. N. Trump. 
It is believed that in its present form this Code meets the needs of all 
groups which from time to time have a part in the making of ac- 
ceptance tests of this type of apparatus. 

In 1918 the Committee on Power Test Codes was organized by 
the Council of the A.S.M.E. to revise and enlarge the Power Test 
Codes of the Society published in 1915. This Committee consists of 
a Main Committee of 25 members under the Chairmanship of 
Fred R. Low, and 20 individual committees of specialists who are 
drafting test codes for the various prime movers and the other auxiliary 
and related apparatus which constitute power-plant equipment. 

Complete copies of the draft which is published here in abstract may 
be obtained from the Society's headquarters. The Individual Com- 
mittee, the Main Committee, and the Society will welcome suggestions 
for corrections to this draft from those who are especially interested 
in the production and use of liquid fuels. These comments should 
be addressed to the Chairman of the Committee, in care of The 
American Society of Mechanical Engineers, 29 West 39th Street, 
New York, N. Y. 


INTRODUCTION 


1 The Test Code for Liquid Fuels is intended primarily to 
specify standard methods for the determination of those ascertain- 
able chemical and physical properties which serve as indicators 
of the value of those liquid fuels which are extensively used in 
the generation of heat and power. As a secondary part of the 
code are included methods for determining the efficiency of the 
combustion process itself. 

In working out such a code it has been found advisable to adopt 
codes already in use by other societies. These codes are referred 
to in the proper place in this code. When some standard of pro- 
cedure for the A.S.M.E. Code differs from that of some particular 
part of the code of a sister society which has been adopted, the 
revision is printed in italics in this code and reference is made to 
the material which it replaces in the code of the sister society used 
as the standard method with these exceptions. 


CLASSIFICATION 


2 For the purpose of this code liquid fuels are divided into the 
following groups: 


A—Distillate Fuels 

(1) Volatile products such as gasoline, naphtha, motor 
benzol, and alcohols, the usefulness of which depends 
primarily upon ease of vaporization 

(2) Semi-volatile products, such as kerosene, kerosene dis- 
tillates, furnace oil, and tractor fuels, the usefulness of 
which depends upon volatility but to a lesser degree than 
in the case of products included in Group 1 

(3) Non-volatile products, such as distillate fuel oil and gas 
oil, the usefulness of which depends upon low viscosity 
and minimum tendency to form coke or tar in use. 


B—Residual Fuels and Blends of Residual and Distillate Fuels 


These include petroleum fuel oils, oil tars, and coal tars 
which are commonly graded in terms of their viscosity into 
the three general classes: 

(1) Low-visecosity oils which can be pumped and atomized 
at normal atmospheric temperatures 
(2) Medium-viscosity oils which can be pumped at normal at- 
mospheric temperatures, but usually require preheating 
for efficient atomization 
(3) High-viscosity oils which usually require preheating both 
for pumping and atomization. 
SPECIFICATIONS 
3 The Technical Committee on Lubricants and Liquid Fuels 
of the Federal Specifications Board has prepared specifications 
under which fuels are purchased. These specifications have been 
published by the Bureau of Mines,' and will be found useful in 
cases where it is desirable to designate the type of fuel which is 
The Commer- 
cial Standard Specifications for Fuel Oils of the American Oil 
Burner Association, which were revised as Standard by the Bureau 


suitable to use in any given type of equipment. 


of Standards’ Commercial Standards Unit in the General Confer- 

ence held at New York on January 9, 1929, also will be found 

useful. The particular province of this code is to define the tests 

by means of which the properties of fuel are ascertainable, par- 

ticularly those properties which are of importance in power tests. 
ANALYSIS AND TESTS 

4 Liquid fuel may be examined for a variety of properties. 
Some are of importance for all fuels, while others need be de- 
termined only for.certain groups of fuels. The various properties 
may be differentiated also in terms of their practical significance. 
Some are significant only when the fuels are used for test purposes, 
while others are useful only in connection with purchase specifica- 
tions. Still others, of course, are of practical significance in both 
of these applications. 

A tabulation of the various properties, the groups of products 
for which they are important, and the purposes for which they 
are most likely to be of practical significance, is given below. 
The groups of products are indicated by the designat'ons of Par. 
2, and the type of usefulness by the letters ‘‘T”’ (signi’ying power 
tests) and “‘S”’ (signifying purchase specifications). 

Group or groups 
of products which Practical 





may be examined _ signifi- 
for each property cance of 
(See Par. 2) property 
A—Calorific Value. . . All oy 
B—Gravity........ ‘ . ae = 
C—Carbon and Hydrogen Content.... All I 
D—Sulphur Content All I Ss 
E—Ash Content.............. B-1, B-2, B-3 I ~ 
F—Water and Sediment Content A-3, B-1, B-2, B-3  T S 
G—Viscosity....... A-3, B-1, B-2, B-3 T Ss 
H—Distillation Range... A-1, A-2, A-3 I Ss 
I—Flash and Fire Points. . A-2, A-3, B-1, B-2, 
B-3 = Ss 
J—Cloud and Pour Points A-3, B-1, B-2, B-3  T Ss 
K—Color........... eee Ss 
L—Corrosion..... — stoiener ate, shahecae Oe Ss 
M—dAcidity........ el eat gle Se Ss 
N—Burning Quality in Wick Burner.. A-2 Ss 


1 Technical Paper No. 323-B. 


958 














DrcEMBER, 1929 


The methods of testing fuels for the various properties listed 
above are discussed in Pars. 6 to 27, inclusive, of the complete 
code. Those which go beyond designation of the specifications 


to employ are given below. 
Metuops OF CoNnpUCTING ANALYSES AND TESTS 


6 =A Value. 
“total” heating value. 


Calorific Calorifie value shall be stated as 

The calorific value of all liquid fuels, except those in Group 
A-1, shall be determined by A.S.T.M. Standard Method of Test 
for Thermal Value of Fuel Oil, Serial Designation D240-27. 

7 Volatile products, such as those of Group A-1, present 
difficulties due to the impossibility of weighing them accurately 
in open containers. No entirely satisfactory procedure has been 
developed for these products. The general procedure of Richards 
and Barry? is the most accurate that has been devised, provided 


Rich- 


ards and Barry recommend filling by the conventional method of 


a slight modification is made in the method of filling bulbs. 


heating and cooling, which obviously is not suitable for complex 
mixtures of hydrocarbons, although entirely correct for the pure 
liquids with which they worked. Filling by means of a capillary- 
tube injector overcomes this difficulty. Another method, which 
is described by Strong and Stone,’ involves the use of gelatine 
capsules, and does not require the special skill in glassworking 
which is essential with the Richards and Barry method, but it 
presents other difficulties. 

9 It is more or less common practice to calculate the calorific 
value of petroleum fuels by the use of the formula,‘ B.t.u. = 
18,650 + 40 (G 
units per pound of fuel and G the gravity of the oil in degrees 
Ps. 


but for distillate fuels it yields results which are close approxima- 


- 10), in which B.t.u. signifies British thermal 
This formula is not applicable to all petroleum products, 


tions, and for volatile products its use is frequently justified by 
the experimental difficulty of the calorific determination. 

10 B 
termine gravity of petroleum products as a function of the ratio 
between the weights of equal volumes of oil and water, both at 
a temperature of 60 deg. fahr. (15.56 deg. cent.) with weighings 
corrected for the buoyancy of air. In actual practice it is most 
common to determine and report gravity in terms of degrees 
A.P.I. The relationship between degrees A.P.I. and specific 
gravity is expressed by the following equation: 


141.5 
sp. gr. 60 deg. /60 deg. fahr. 


Gravity. In the United States it is customary to de- 





Deg. A.P.I. = — 131.5 
Circular No. 154, National Standard Petroleum Oil Tables, 
Bureau of Standards, contains detailed information regarding 
gravity determinations and includes directions for the commonly 
used hydrometer. Several methods which are useful under special 
conditions are described in Bureau of Mines Bulletin No. 207. 

11 Gravity figures are widely used in purchase specifications 
for petroleum products and are universally undesirable in this 
On the other hand, gravity is an important physical 
property in the case of power tests as it is frequently desirable to 
know both the weight and volume of fuel that has been used. 

12 C—Determination of Carbon and Hydrogen in Fuel Oil, 
Kerosene, Naphtha, and Gasoline. The apparatus and procedure 
are the same as those described for the determination of carbon 
and hydrogen of coal and coke by an electrically heated combus- 
tion furnace as given in the Standard Methods of Laboratory 
Sampling and Analysis of Coal and Coke of the American Society 
for Testing Materials,' with modifications of procedure to prevent 

2 Jl. Am. Chem. Soc., vol. 37 (1915), pp. 993-1020. 

* Bureau of Mines Bulletin no. 43 (1912), pp. 26-27. 
‘ Sherman and Kropff, J/. Am. Chem. Soc., 30 (1908), p. 1626. 
’ A.S.T.M. Standards, 1927, pp. 556-560. 


connection. 
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too rapid volatilization of the oils. 
bustion furnace is specified on account of better temperature 
control than with a gas-heated furnace. The combustion tube 
should be of fused silica, glazed both inside and outside. To 
permit observations of the sample, the combustion tube is 
provided with a 10- to 12-em. transparent section. 

13 Heavy Fuel Oil. A sample of approximately 1.2 g. is 
burned in an open silica boat in the same manner as described for 
coal and coke in the A.S.T.M. methods, except that more care 
is required in heating the sample to prevent too rapid volatiliza- 
tion of the oil. The bottom of the boat should be covered with 
from 15 to 20 g. of black copper oxide powder. 

14 Kerosene, Naphtha, and Gasoline. 
ucts are too volatile to be burned in an open boat, so it is neces- 


The electrically heated com- 


These petroleum prod- 


sary to place the sample in a glass bulb having a constricted neck. 
The glass bulb is weighed empty and 0.10 to 0.15 g. of the oil is 
introduced by means of a small wash bottle provided with a 
capillary delivery tube which can be inserted well into the bulb 
through the opening in the constricted neck. The open end of 
the neck is then sealed by fusing the tip in a flame, and the capsule 
The neck of the bulb is scratched with 
a file and opened, the bulb placed in the boat and inserted into 


plus the sample weighed. 
the combustion furnace. The heating unit back of the boat 
should be cold when inserting the bulb into the furnace, and should 
be kept so until the oil had been almost completely volatilized. 
The temperature of the heating unit is then slowly raised to a 
red heat and the unit slowly moved over the sample. Even with 
careful manipulation an explosion may occur, so the furnace 
should be covered with a wire screen to protect the operator in 
case there is an explosion and the tube shattered. 

16 E—Ash Content. No specific methods have been stand- 
ardized for determining the ash content of liquid fuels, as the pro- 
cedure involved permits considerable variation without affecting 
the accuracy of results. The following procedure will in general 
be found satisfactory: 

17 Thirty to fifty grams of the oil is weighed into a tared plati- 
num dish. Unless the product can be ignited at atmospheric 
temperature, it is heated cautiously until it will burn and is then 
set afire. The rate of burning generally slows down after the oil is 
partly consumed, and when this occurs heat is applied cautiously. 
After the oil is consumed, the residue is ignited either over a flame 
or in a muffle furnace until the carbon is completely consumed. 
The dish is then cooled in a desiccator and weighed. If a plati- 
num dish is not available or if there is any reason to believe the 
fuel contains heavy metals, a silica dish is employed. A shallow 
dish or crucible is preferable as it makes it easier to burn out the 
refractory residue of carbon. 


QUANTITY MEASUREMENTS 


28 The quantitative measurements of liquid fuels may be 
based on 


(1) Weighed quantity 
(2) Direct volume measurement. 


Of these, the first method is to be preferred and should be used 
wherever possible. The measuring device shall in all cases be 
calibrated. For scales a calibration shall be made both before 
and after the test. 

29 When the second method is used the fuel shall be delivered 
to the test preferably from a vertical cylindrical tank, the capacity 
of which has been determined as gallons for each inch of depth. 
The volume of oil used during the test can then be determined by 
gaging the tank before and after the test. From this volume and 
the mean temperature of the oil the volume at 60 deg. fahr. and 
the weight shall be calculated by means of the National Standard 
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Petroleum Oil Tables contained in Bureau of Standards Circular 
No. 154. 

30 The maximum allowable temperature variations shall not 
exceed the following values: 

Volume Measurements: 


(a) Volatile fuels, 15 deg. fahr. 
(b) Non-volatile fuels, 25 deg. fahr. 


See also ‘Instruments and Apparatus.” 


Five Gas 
31 Sampling. The standard flue- and exhaust-gas sampler 
shall consist of a single open-ended iron, copper, or glass explor- 
ing tube of !/, to */, in. diameter and of which the open ends 
are placed at such positions that the collected sample has a 
composition representative of the average composition of the 
gas being sampled. 
preliminary exploration and judgment. 
and at bends shall be avoided. 
ments and Apparatus.’ 


32 Temperature. 


A determination of such positions will require 
Pockets back of dampers 
For further details see ‘‘Instru- 


The thermometer bulb or hot junction or 
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Copper Strip 


Zine Strip 


Vou. 51, No. 12 


by providing metal, asbestos, or other shields so placed in the gas 
stream that no direct radiation can take place between the bulb 
or hot junction and the hot or cold surface. 


CoLLECTING FLUE- AND Exuaust-Gas SAMPLE 


34 The gas sample shall be carried from the sampling pipe 
(Fig. 1) ina single tube to the-bottle A for separating of condensed 
moisture and tars. This bottle contains a Bunsen check valve 
through which gas may be continually aspirated by means of a 
steam or air aspirator. The aspirating process shall be strong, 
When it is desired to take the 
sample, the sample line shall be purged by means of the aspirator. 


continuous, and at a uniform rate. 


The three-way cock is then manipulated to draw the gas sample 
into the header and burette and push it out again to atmosphere 
by means of the leveling bottle. This insures that the header 
and connections are all completely filled with a fresh sample of 
gas. 
excess pushed back out through the atmospheric vent of the three- 
way cock. 


The sample itself is then drawn into the burette and the 


34a The pipettes shall have metal strips bent zigzag fashion 
as shown, or shall contain glass tubes to offer surface for the ab- 

sorption of the gas. The oxygen and CO pipettes 
shall preferably be connected to a glass tee which 
is connected to a fourth pipette for sealing the solu- 
When it 


is impractical to install the fourth pipette as shown, 


tion in the pipettes from the atmosphere. 


the oxygen and CO pipettes shall each be connected 
to their own rubber sealing bottles. If water is 
used in the bottle A it shall be saturated with the 
gas being analyzed, or concentrated brine may be 
used. 

35 It is preferable to have the flue- or exhaust- 
gas sample drawn directly into the gas-analyzing ap- 
paratus as shown. When this is not feasible the 
sample may be collected in standard 2-liter collect- 
ing bottles connected to the discharge from the bottle 
A containing the Bunsen check valve, or glass tubes 
such as are shown in Fig. 2 may be used in place 
of the standard collecting bottles. For a more com- 
plete description see the chapter on exhaust-gas 
analysis of ‘Instruments and Apparatus.’ The gas 
sample may be collected in quantities proportioned 





\ Sv Bunsen -+4-~~ 
a Check Valve aS a 
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to the rate of burning fuel, or they may be collected 
in equal quantities at equal intervals of time. In 
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Sample Pipe 





Fig. 1 Orsat Fiue-Gas-TestTinc APPARATUS 














Fic. 2. Guass CONTAINER FOR COLLECTING Gas SAMPLES 
(When the gas is at a pressure below normal, it may be drawn in by an 
aspirator. When, however, it is under pressure above normal, it will readily 

displace the water in the container.) 


other device used for temperature measurements shall be placed 
as near the open end of the sampling tube as possible and in such 
a position that the stream flow impinges freely on the tempera- 
ture-responsive elements, but of course not so as to interfere 
seriously with gas flow into the sampling tube. The best form 
of pyrometer is that known as the suction pyrometer. (See 
“Instruments and Apparatus.’’) 

33 The thermometer or hot junction must be protected from 
radiation to colder or hotter surfaces which may be in the vicinity, 











the latter case the average analysis of the gases must 
be arrived at by weighing the separate determina- 
tions proportionally to the weights of fuel burned 
during the times of collecting the samples from which 
the analyses are made. Whenever possible the 
analysis shall be made immediately after collection of the 
sample. 


Five-Gas ANALYSIS 


36 In general, gas samples collected in the manner described 
above shall be analyzed for CO,., CO, and O, by means of an 
Orsat apparatus. When more than 0.5 per cent of CO is present 
the carbon monoxide shall be removed with two cuprous chloride 
pipettes. When hydrogen and hydrocarbons are to be separated 
out, the modified Orsat, much as devised by Col. G. A. Burrell 
and known as the Burrell gas-analyzing apparatus, shall be used. 
In place of mercury a saturated salt solution may be used in the 
leveling tube. For a more complete description of this apparatus 
and the method of its manipulation, see the section on exhaust- 
gas analysis of “Instruments and Apparatus.”’ For more de- 
tailed information on flue-gas analysis see Part 10, Chemical 
Composition of “Instruments and Apparatus.” 
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Standard Dimensions for Limit Gages 


\ ITHIN a month or so the U. S. Government Printing 

Office will issue as a printed pamphlet the report of the 
American Gage Design Committee. This report recommends a 
series of standard dimensions for plain cylindrical plug-gage 
blanks and handles, thread plug-gage blanks and handles, plain 
ring-gage blanks, and thread ring-gage blanks. 

In 1920 the A.S.M.E. accepted sponsorship for the Standardiza- 
tion of Plain Limit Gages for General Engineering Work under 
the procedure of the American Standards Association. It im- 
mediately set about organizing a sectional committee to under- 
take the development of this project and the formulation of pro- 
posed American Standards in this field. The Sectional Commit- 
tee held its organization meeting in June, 1920, and three sub- 
committees were appointed to deal with the following three 
(1) Tolerances, Allowances, and Gages 
(2) Methods of Gaging and Specifications for 
and (3) Gages, Their Limits, Manufacture, 
C. Peck was elected Chairman of the Sec- 
tional Committee, G. T. Trundle, Chairman of Sub-Committee 
No. 1, F. O. Hoagland, Chairman of Sub-Committee No. 2, 
and Prof. Earle Buckingham, Chairman of Sub-Committee No. 3. 

Sub-Committee No. 1 held eight meetings during 1920 to 
1924, inclusive, and finally completed its report on Tolerances, 
Allowances, and Gages for Metal Fits. After approved by the 
sponsor society this proposal was presented to the Standards 
Council of the A.S.A. and received official recognition as an 
‘American Tentative Standard” in December, 1925. 

It was during the activity of this Sectional Committee and its 
sub-committees that in December, 1926, Col. J. O. Johnson called 
together a group of manufacturer and user representatives at the 
A.S.M.E. headquarters to consider the advisability of attempting 
to simplify gaging practice through the adoption of standard 
designs for gage blanks and component parts. The result of this 
conference was the organization of an informal committee. At 
a subsequent meeting it decided on “American Gage Design 
Committee” as its name, and elected a technical sub-committee. 

Twelve meetings of the American Gage Design Committee 
were held during the years 1927, 1928, and 1929, generally at the 
time and place of the meetings of the National Screw Thread 
These meetings were well attended by the mem- 
bers of the Committee and other interested persons. All the 
manufacturers of limit gages and representatives of many large 
users cooperated to the fullest extent with the Committee and 
two of the former waived patent rights to permit the Committee 
to include in its report and recommendations the best present 
American practice in the design and construction of plug and 
ring limit gages, both plain cylindrical and screw-thread. 

The names of the members of the American Gage Design Com- 
mittee are listed below. Those which are starred are also mem- 
bers of the Technical Sub-Committee: 


phases of the subject: 
for Metal Fits; 
Plain Limit Gages; 


Col. E. 


and Use. 


Commission. 


*CoL. J. O. Jounson, Chairman, Chief, Gage Section Ordnance De- 
partment, Washington, D. C. 

H. W. Bearce, Secretary, Bureau of Standards, Washington, D. C. 

J. Cuester Batu, Vice-President, John Bath & Co., Worcester, Mass. 

F. J. Benescu, Western Electric Co., Inc., Chicago, II. 

F. 8. BuacKauu, Jr., Vice-President and General Manager, the Taft- 
Peirce Manufacturing Co., Woonsocket, R. I. 


*E. J. Bryant, Manager, Gage and Reamer Depts., Greenfield Tap 
and Die Corporation, Greenfield, Mass. 





961 


*A.C. DANEKIND, Manager’s Office, General Electric Co., Schenec- 
tady, N. Y. 

A. H. p’ARcAMBAL, Pratt & Whitney Co., Hartford, Conn. 

*W. H. Gour.iz, Gage Division, Pratt & Whitney Co., 
Conn. 

A. Grieves, Chevrolet Motor Co., Flint, Mich. 

P. M. Herrick, Cadillac Division, General Motors Corporation, 
Detroit, Mich. 

H. D. Hiatt, Nash Motors Co., Racine, Wis. 

C. V. Jounson, Sales Engineer, The John-Sons Gage Works, Hartford, 
ee 

a . KarTSHER, Cleveland Heights, Ohio 

; B. L EPaGE, Assistant Secretary, A.S.M.E., New York, N. Y. 

oH B. Lewis, Brown & Sharpe Manufacturing Co., Seacdien e, &..1. 

A. M. Lorp, Taylor Instrument Cos., Rochester, N. Y. 

*L. M. McPuHaruin, The Studebaker Corp., South Bend, Ind. 

*P. V. Miter, Manager, Small-Tool Department, The Taft-Peirce 
Manufacturing Co., Woonsocket, R. I. 

*D. W. Ovaitr, Chairman of Technical Sub-Committee, Efficiency 
Engineer, General Motors Corp., c/o Buick Motor Co., Flint, 
Mich. 

Louis E. Peck, General Manager, The Threadwell Tool Co., Green- 
field, Mass. 

CHARLES M., Ponp, Manager, Small-Tool and Gage Division, Pratt & 
Whitney Co., Hartford, Conn. 

C. H. Reynotps, The Sheffield Machine and Tool Co., Dayton, O. 

P. D. Ritcuey, The Standard Gage Co., Poughkeepsie, N. Y. 

C. E. Runporrr, Research Engineer, Buick Motor Co., Flint, Mich. 

*A. W. Scuoor, Chief, Tool Inspection Division, Western Electric 
Co., Hawthorne Station, Chicago, IIl. 

J. A. S1eGe., Packard Motor Car Co., Detroit, Mich. 

O. J. Sniper, Cadillac Motor Car Co., Detroit, Mich. 

H. B. Strincer, Winter Bros., Wrentham, Mass. 

H. L. Van Kevuren, The Van Keuren Co., Watertown, Mass. 

*C. E. Watrerson, Sheffield Machine and Tool Co., Dayton, O. 

*W. H. Weincar, West Hartford, Conn. 


STANDING COMMITTEE 
Cou. J. O. Jounson, Chairman, Ordnance Department, U. 
Fk. 8S. BLacKa.Lu, Taft-Pierce Manufacturing Co. 
E. J. Bryant, Greenfield Tap and Die Corp. 
7 4 Burt, Pratt & Whitney Co. 
. DANEKIND, General Electric Co. 
ro . LePaae, The American Society of Mechanical Engineers 
D. W. Ovairtt, General Motors Corp. 


Hartford, 


S. Army 


Vacuum-Tube-Base Dimensions and 
Arrangement 


NATIONAL standard for radio-tube bases has just been 

formally approved by the American Standards Association 
following the preparation of the standard by a technical commit- 
tee under the chairmanship of Dr. Alfred N. Goldsmith, vice- 
president of the Radio Corporation of America. This is the 
first authoritative national standard for radio equipment. The 
Institute of Radio Engineers and the American Institute of 
Electrical Engineers are playing a leading part in the work. 

The standard provides that the large pins of the tube bases 
shall be 0.156 in. in diameter, and the small pins 0.125 in. in 
diameter. This applies to both the large and small types of 
tubes. The standard also provides that the diameters of the 
pins must not be more than 0.003 in. larger or smaller than the 
normal. Standards are also set up for the dimensions of the 
bases and the position of the pins. The large pins, it is stipulated, 
shall connect with the filament. The standard states which small 
pin shall connect with the plate, and which with the grid. 

Nineteen national organizations are represented on the radio 
committee which is preparing unified national standards for 
radio apparatus under the auspices of the A.S.A. 











The Conference Table 





HIS Department is intended to afford individual members of 

the Society an opportunity to exchange experience and infor- 
mation with other members. It is to be understood, however, that 
questions which should properly be referred to a consulting engineer 
will not be handled in this department. 

Inquiries will be welcomed at Society headquarters, where they 
will be referred to representatives of the various Professional Divisions 
of the Society for consideration. Replies are solicited from all 
members having experience with the questions indicated. Replies 
should be as brief as possible. Among those who have consented to 
assist in this work are the following: 


ARCHIBALD BLACK, 
Aeronautic Division 

A. L. KIMBALL, JR., 
Applied Mechanics Division 

H.W. BROOKS, 
Fuels Division 

R. L. DAUGHERTY, 
Hydraulic Division 

WM. W. MACON, 


J. L. WALSH, 
National Defense Division 
L. H. MORRISON, 
Oil and Gas Power Division 
W. R. ECKERT, 
Petroleum Division 
F. M. GIBSON and W. M. KEENAN, 
Power Division 
WINFIELD S. HUSON, 
Iron and Steel Division Printing Industries Division 
JAMES A. HALL, MARION B. RICHARDSON, 
Machine-Shop Practice Division Railroad Division 
CHARLES W. BEESE, JAMES W. COX, JR. 
Management Division Textile Division 
G. E. HAGEMANN, WM. BRAID WHITE, 
Materials Handling Division Wood Industries Division 


Fuels 


Actp-EROSION INHIBITION 


F-13 In unlined steel stacks, flues, and breechings operating 
up to capacity, what methods have been used to inhibit acid 
erosion where high-sulphur coals are burned, and what results 
in increased life have been attained? 


The writer’s company has specialized in the building of steel 
stacks combined with induced-draft apparatus Over a period of 
5 years in the United States and approximately 30 years in 
Europe. It was felt that it would be of interest to have the 
opinion of Emile Prat, due to the fact that his observation 
extends over the long period of time mentioned above, and 
covering approximately 7000 installations. 

Mr. Prat states that as regards early Prat stacks which were 
built before 1900, there has been very little occasion to replace 
the diffuser portion because of corrosion from acid gases. He 
cites, for example, the stacks at the factory where the Citroen 
automobiles are manufactured, which were installed in 1898 
and are still in service without replacement. This condition 
may be due to the following causes: 

a The stacks are, in general, comparatively short and the 
gas does not have the opportunity of cooling to the dew point, 
as would be the case with a taller steel stack. 

b The amount of sulphur in the coal in France ranges, in 
general, from 0.5 to 1 per cent, although in the South of France 
the sulphur runs as high as from 3 to 5 per cent. 

ec In the installations made 25 or 30 years ago the gases 
in general were not cooled to as great an extent as they are at the 
present time, due to the more general use of air heaters. 
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The fact that the stack itself is short, and that the temperature 
does not drop appreciably from the time the gas leaves the fan 
until it issues from the stack is undoubtedly of considerable 
importance, since tests have indicated that there is a drop of 
approximately 1 deg. fahr. for each three feet of stack, and that 
the difference in the temperature along the outside of the current 
of gas, compared with the center, is from 4 to 5 deg. fahr. 

Mr. Prat’s observation is of particular interest, due to the 
fact that the thickness of the diffusers used in Europe is con- 
siderably less than that customarily employed in the United 
States, ranging between 0.15 in. and 0.28 in. Corrosion which 
has occurred is noticeable in the top section of the stack, but not 
in the lower section. The condition was considerably aggra- 
vated during the World War for plants which were shut down, 
but with continuous operation corrosion does not, apparently, 
attack the interior of the stack, but more particularly the ex- 
terior if this is not protected by a coat of tar paint every eighteen 
months. 

He concludes that, provided the temperature is not less than 
300 deg. fahr., no precaution beyond the outside painting 
mentioned is necessary. 

It is of further interest to note that air heaters which have 
been in operation at the Gennevilliers Central Power Station of 
the City of Paris were examined last month, and it was found 
that after seven years of continuous operation no corrosion what- 
ever was noticeable upon the plates. Since the temperature of 
the plates in an air heater is approximately the mean tempera- 
ture between the air and the gas at any given point, this re- 
sult over a long period of years is of considerable interest, for 
the actual plate temperature would be lower than the tem- 
perature of the ducts after the air heater, which latter were not 
subjected to a rapid circulation of air about them. 

Observation in the United States has been made upon ‘‘Ther- 
mix” stacks built of copper-bearing steel, wrought iron, and 
ordinary steel, and during the five years since these stacks have 
been generally used in the United States, no relative corrosive 
effect could be noticed with the different types of metal employed 
in their construction. (Louis C. Whiton, Jr., President, Prat- 
Daniel Corporation, New York, N. Y.) 


Miscellaneous 


SoLiIpDIFIED CARBON DIOxIDE, THE NEW REFRIGERANT 


M-9 What are the most common sources of the carbon dioxide 
used in the manufacture of solidified CO, ‘or refrigeration 
purposes? 


A period of only about four years has elapsed since solidified 
carbon dioxide entered the field of commercial refrigerants. 
It has since established its excellent qualification for low-tem- 
perature work, because of the cleanliness of its refrigerating proc- 
ess, light weight, and small bulk. It sublimates directly into 
the atmosphere without a trace of moisture, odor, corrosion, 
or any other offensive or destructive consequence. 

Its latent heat of sublimation as measured by Behn is 256.3 
B.t.u. while Maass and Barnes state it to be 246.4 B.t.u., to 
which must then be added the superheat of the vapor between 
—109 and 0 deg. fahr., which totals 28.7 B.t.u. when the average 
specific heat is taken at 0.19, so that the final refrigerating effect 
of 1 lb. of solid CO, will then be 246.4 + 28.7 or 275.1 B.t.u. 
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This in itself is not particularly startling, since it hardly repre- 
sents twice the latent heat of water ice. However, it possesses 
another characteristic, at first little understood, namely, the 
excellent insulating property of its vapor, which is stated to be 
twice as effective as the non-conductivity of air. Moreover the 
vapor generated during the sublimation of this refrigerant is 
of low temperature and of considerable density so that heat from 
the outside penetrates it but slowly. Hence when perishables 
are enveloped in a continuously self-replenishing Jacket of vapor 
or gas, heat influx is so thoroughly retarded that the total heat 
absorption plus the heat resistance of the medium is easily ten 
times more effective than the latent heat of water ice. To this 
should also be added many other favorable characteristics of 
solid CO,, which in the sum total place the method in which it is 
used far in the lead of any other known and practical one. 

The application of solid CO, at present is limited in scope on 
account of its comparatively high cost, which in spite of its 
acknowledged superiority over other refrigerants prevents a 
more universal use for general refrigerating purposes. It is 
therefore necessary to find means whereby this medium may be 
changed into the solid state and so reduced in cost that other 
fields must come automatically within its sphere of usefulness. 

This desirable condition can be reached along two roads, 
the first of which is the perfection of mechanical means to effect 
solidification, and the second pertaining to the abundant sources 
from which pure CO, gas may be obtained. Engineering in- 
genuity has already accomplished much in reducing the cost 
of changing the state of CO). The first crude method consisted 
in taking prepared liquid CO, and reducing it into a solid by 
evaporation. The wastefulness of this method will easily be 
appreciated when it is considered that liquid CO, of 80 deg. 
fahr. must give up 75 per cent of its weight by evaporation to 
change the remaining 25 per cent into a solid which at atmos- 
pheric pressure has a temperature of —109 deg. The pressure- 
total-heat diagram shows this vividly in the following manner. 
The available heat per pound of liquid CO, at 80 deg. is only 
64 B.t.u., while the total heat of sublimation from the solid has 
in it a minimum of 246 B.t.u. Therefore, in order to store up 
this total heat in one pound of the solid it requires 246/64 or 
3.84 lb. of liquid per pound of the solid. Expressed in energy 
it has been found that it requires approximately 0.2 hp-hr. to 
produce 1 lb. of solidified CO,. (J. C. Goosmann, Engineering 
Division, Ice and Refrigeration Dept., Frick Co., Waynesboro, 
Pa.) 


Questions to Which Answers Are Solicited 


BENDING A Heavy I-BEAM 


M-3 It is proposed to bend a 9-in. I-beam of heavy section to a 
radius of 11 ft. 3 in. What methods are recommended to 
accomplish this without destroying the shape of the web of 


the beam? 


CONVEYING SAND HyYDRAULICALLY 


M-10 It is planned to convey sand from a washer to a height 
of 20 ft. above the washer by means of water injected at 
high velocity through a nozzle into a 5-in. pipe. Does this 
arrangement seem feasible, or will the quantity of water to 
be disposed of offset the advantages gained by the elimina- 
tion of mechanical apparatus? 

Leaky Borters Fottow1na Use oF WATER SOFTENERS 

P-3 A user reports leaky seams and rivets following the use of 

softened feedwater. What may be the cause of this and 

what remedies are suggested? 


ta, 
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Correspondence 





Aircraft for Passenger Transport 
To THe Eprror: 

The writer has read with much interest the paper “Aircraft 
for Passenger Transport,” by Mr. Charles N. Monteith, Chief 
Engineer of the Boeing Aircraft Company, which appeared in 
the August issue of MECHANICAL ENGINEERING. 

The Boeing Company has made so excellent a record in the 
development of aviation that the opinions and writings of the 
men composing that capable organization must command atten- 
tion and thought. 

Naturally the writer was particularly interested in Mr. Mon- 
teith’s remarks on the subject of reducing noise and vibration. 
It is generally admitted, he believes, that until a really com- 
fortable degree of quiet is actually obtained in the passenger 
plane, the air lines have a real obstacle to the much wider de- 
velopment of passenger traffic in the discomfort of excessive 
noise. In people not accustomed to it, continwous noise in 
excess of about 65 sensation units generally sets up nervous 
irritation after awhile. Below 60 sensation units, however, no 
physical objection exists, and conversing or sleeping in comfort, 
business transaction, and radio or other entertainment (and with- 
out megaphone), which latter Mr. Monteith properly considers 
a most valuable factor in popularizing and increasing air travel, 
are easily possible. 

As one who has specialized on this particular improvement of 
the cabin plane, the writer wonders if he may with propriety 
somewhat enlarge on Mr. Monteith’s remarks in this respect, 
and in one detail offer a correction? 

In the first place, it would seem well to bear in mind that— 
as Mr. Monteith indicates—most of the objectionable noise is not 
caused by the engine exhaust. Competent estimates ascribe 
about 30 to 25 per cent to the engine, and 70 to 75 per cent to 
air sources such as propeller slap, strut whine, wing roar, ete.— 
if the writer may be pardoned for possibly coining one or two 
descriptive phrases. Really competent sound deadening of the 
cabin wall therefore seems to be the only proper antidote. 

Realizing this, the cabin-plane manufacturers for some years 
lined their cabin walls with half an inch or so of various absorbing 
materials. This was an improvement, but how far toward the 
desired degree of quiet comfort it brought them was perhaps 
rather clearly indicated in the actual flying tests made last 
spring by the Sound Laboratory of the Bureau of Standards. 

After seven or eight months of elaborate tests in the labora- 
tory, one treatment for the cabin wall was found that had at 
once an extremely high deadening effect and yet met the strict 
necessity for minimum weight—it was, the writer thinks, about 
three times as light as the next best. 

A large cabin plane (three-motored) was borrowed from an- 
otker branch of the Government. The large cabin was divided 
in two by a bulkhead with a small door. One half of the cabin, 
including the bulkhead (but not the floor), was then given the 
treatment mentioned above: a course of 2-in. Dry-Zero Aero- 
plane Blanket, a very thin covering of pulp board, another course 
of 2-in. Dry-Zero, and finally the ordinary interior fabric. The 
other half of the cabin retained its previous half-inch of another 
sound-deadening material, and interior fabric. 

Flights under normal conditions were then made. It was 
found that in the well-treated portion of the cabin, conversation 
in ordinary tones was perfectly satisfactory even when the 
speakers were 10 ft. apart; the instruments showed about 57 
sensation units. 
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In the portion of the cabin with '/. in. of acoustic material 
it was found very difficult to understand another person at a 
distance of a foot or two, even though speaking in excessively 
loud tones; the instruments showed about 75 sensation units. 

It is illuminating to know that the ordinary business man’s 
office shows about 60 sensation units. 

The result of these actual-condition flying tests by the Bureau 
of Standards is rapidly being applied, and with various modi- 
fications. Indeed, great success has been obtained with a 
single course of 2'/, in. of the same material, without the thin 
pulp board. The “graining” or paralleling of the intensely fine 
closed tubular fibers, of which this material is made, seems to 
add materially to its efficiency in sound absorption, and is also 
responsible for its extremely high efficiency as a heat-insulating 
material. 

The question of weight is of course vital. Dry-Zero’s lightness 
is most graphically indicated by saying that it has only one- 
seventh the weight of cork! The 2-in. Aeroplane Blanket weighs 
about 3!/; ounces per square foot, and the 2'/:-in. but half an 
ounce more. 

Mr. Monteith classifies Dry-Zero as a ‘‘wood fiber.” This is 
only true in so far as it is a tree product. But it is a whole 
(and tubular) fiber which grows in the pod of the ceiba or silk- 
cotton tree, and attached to the seeds. Its extraordinary light- 
ness and aversion to moisture are the results of Nature’s uses 
for it: first to protect the extremely sensitive seed from sudden 
changes of temperature—from the radiance of the tropical 
sun to the cool of evaporating rain, and secondly to carry the 
seed for propagation at distances, through the tropical showers. 

The correction the writer wishes to offer is that while Mr. 
Monteith is quite correct in saying “all of the wood-fiber materials 
quickly absorb moisture,” his error in classifying Dry-Zero 
as one of them leads to a misapprehension. This material 
(except the excessively light muslin covering) is extremely re- 
pellent to moisture—one of the most repellent in the entire 
vegetable kingdom. It has been shown that it will float for 
years on water, in a closed vessel, without being in any way 
affected. So strongly does it repel moisture that the U. S. 
Navy and many others use this fiber for life jackets, buoys, 
etc., and in consequence it is peculiarly adaptable for airplanes 
in that respect also. 

Harvey B. Linpsay.! 

Chicago, Il. 


Fundamentals of Management as Applied to 
Industrial Enterprises 


To THe Epiror: 


The writer has read Mr. Alford’s lecture on the fundamentals 
of management as applied to industrial enterprises, in MECHANI- 
CAL ENGINEERING for October, with particular interest because 
of his own work on this problem. 

Feeling certain that the true analysis of the management 
function requires a practical measurement and rating of the 
various phases, it is his contention that the problem of obtaining 
the true fundamentals is closely allied to the problem of measuring 
and rating management which Prof. Joseph Roe brought up at 
the Society’s 1923 sessions.* Any method based on scientific 
analysis to improve an industrial enterprise requires the quanti- 
tative tool to measure the elements of the management functions. 
Mr. Alford’s laws of manufacturing, and Dr. Kimball’s funda- 
mentals, do not have in them such a tool for rating mangement, 
and for this reason their principles cannot be practically applied 





1 President, Dry-Zero Corporation. 
2 Trans. A.S.M.E., vol. 45 (1923), p. 825. 
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in the specific case. From the very nature of their presentations 
it is apparent that these authors simply intend to call attention 
to the importance of their principles in industrial organization. 

The writer wishes to call to the attention of the members of 
the A.S.M.E. the extreme importance of the analysis, from the 
operating point of view, of this problem of securing the true 
fundamentals. Such an analysis results in policies of operation 
for which standards, based on the particular plant’s facilities, 
may be set. This is evident from his own analysis of the oper- 
ating point of view which was published last August in the 
Bulletin of the Taylor Society. Such a method gives the follow- 
ing characteristics for the management functions: 


1 The standards represent the maximum utilization of the 
facilities of the plant. 

2 The ratings on the basis of these standards indicate the 
character of the management as well as the possibility of im- 
proving the results accomplished. 

3 The standards allow for the economic coordination of all 
phases of management. 

4 The growth of standards as reflected by the facilities, 
equipment, etc., allows for sales policies based on changing con- 
ditions. Leadership on the growth of standards practically 
places in effect a broad ideal of industry’s being a tool for ever 
increasing standards for the benefit of the consumer. 


These characteristics and the many other advantages obtained 
indicate that the analysis from this viewpoint is the only means 
of getting at the practical fundamentals of scientific management. 


GeorceE G. Bercer.® 
New York, N. Y. 


To THE Epiror: 


Mr. Berger opens his letter by stating that he has read my 
lecture on “The Fundamentals of Management as Applied to 
Industrial Enterprises,” as reported in MECHANICAL ENGINEER- 
ING for October, 1929, because of his own work on this particular 
problem. He then refers to his own paper which was published 
in the August, 1929, issue of the Bulletin of the Taylor Society 
under the title ““A Method of Measuring and Rating Manage- 
ment.” He then goes on to say that the fundamentals or laws 
of manufacturing management which I presented to The Ameri- 
can Society of Mechanical Engineers in a paper entitled ‘‘Laws 
of Manufacturing Management” in December, 1926, ‘do not 
have in them such a tool for rating management, and for this 
reason their principles cannot be practically applied in the 
specific case,” and, further, he credits me with the intention 
simply “to call attention to the importance of their principles in 
industrial organizations.” 

If I interpret Mr. Berger correctly, he contends that his ratios 
of various factors in industrial operation are “true fundamentals” 
rather than the principles which have been developed and de- 
clared for more than a quarter of a century, and which have been 
statements of cause and effect or of major trend. It seems to me 
that this contention is not well founded, for Mr. Berger’s ratios 
yield a percentage which might be taken as a standard, but can 
hardly be characterized either as a true fundamental, or law, in 
any common use of the latter terms. 

In a comprehensive approach to the working information on 
industrial management there is a trilogy of elements: accepted 
practice; principles or laws; means of measuring results. The 
above order in which these elements are arranged is the one which 
I personally have followed. In 1924 there was issued a codifica- 
tion of management practice in the form of ‘‘Management’s Hand- 
book;” in 1926 I presented a professional paper to the Society 


* Industrial Engineer. Mem. A.S.M.E. 
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on “Laws of Manufacturing Management;” in 1928 Mr. Joshua 
Ek. Hannum and I presented a professional paper to the Society 
under the title “A Basis for Evaluating Manufacturing Opera- 
tion.” This latter development, the kilo man-hour method of 
analyzing industrial operation, is in the field of investigation 
which Mr. Berger has undertaken, rather than the formulation 
of laws and fundamental principles to which he has referred. 

That is, while I concur with him as to the extreme importance 
of analyzing results from an operating point of view, and to the 
present need of accepted means for analyzing and comparing 
operating results, I do not believe that such methods, units, or 
resulting standards are properly classified as the kind of ‘‘funda- 
mentals of management” which he has indicated in his letter. 
Furthermore, in his paper before the Taylor Society he repeatedly 
refers to his disclosure as a “‘method of rating.”’ 


L. P. ALForp.‘ 
New York, N. Y. 








A.S.M.E. Boiler Code Committee 
Work 





HE Boiler Code Committee meets monthly for the purpose of 

considering communications relative to the Boiler Code. Any 
one desiring information as to the application of the Code is re- 
quested to communicate with the Secretary of the Committee, 29 
West 39th St., New York, N. Y. 


The procedure of the Committee in handling the cases is as 
follows: All inquiries must be in written form before they are 
accepted for consideration. Copies are sent by the Secretary of 
the Committee to all of the members of the Committee. The 
interpretation, in the form of a reply, is then prepared by the 
Committee and passed upon at a regular meeting of the Com- 
mittee. This interpretation is later submitted to the Council 
of the Society for approval, after which it is issued to the in- 
quirer and published in MEcHANICAL ENGINEERING. 

Below are given records of the interpretations of the Com- 
mittee in Cases Nos. 630-636, inclusive, as formulated at the 
meeting on September 20, 1929, all having been approved by the 
Council. In accordance with established practice, names of in- 
quirers have been omitted. 


Case No. 630 


Inquiry: Is it permissible to rivet cast-iron nozzles to the 
shells or heads of steam drums or purifiers to be installed ahead 
of the boiler stop valve, this construction to be limited to oper- 
ating pressures less than 250 lb. per sq. in., and steam tempera- 
tures not exceeding 450 deg. fahr.? If it is not permissible up 
to these limits, to what limits of pressure and temperature may 
this construction be employed? 

Reply: A steam drum or reservoir connected to a boiler 
without any intervening stop valve will be classified for con- 
struction requirements as a part of a steam boiler and the pro- 
visions of Par. P-12 must therefore apply. 


Case No. 631 


Inquiry: Is it the intent of Par. P-230a of the Code that 
the factor W in the formula, referring to extreme distance between 
supports, should refer to the points of bearing of the crown bar 
or girder stay; or does it refer to the width of the furnace or 
combustion chamber? 

Reply: It is the intent of the factor W in the formula in 


‘ Vice-President, Ronald Press Co. Mem. A.S.M.E. 
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Par. P-230a to refer to the distance between the inside of the 
tube sheet to the inside of the back connection plate. 


CasE No. 632 


Inquiry: Is it not permissible, under the revised Par. U-59 
of the Code, to use screwed fittings for pressures up to and in- 
cluding 125 lb. per sq. in.? As the third section of the para- 
graph is worded, there is no provision made for the pressure 
of 125 lb. 

Reply: As this revision has been worded, it inadvertently 
omits reference to the working pressure of 125 lb. per sq. in. 
It is the opinion of the Committee that the last sentence of this 
paragraph should be corrected to read as follows: “For pres- 
sures of 125 lb. per sq. in. or less, a screwed fitting may be used.” 


Case No. 633 (In the hands of the Committee) 


Case No. 634 


Inquiry: Willa water-relief valve, which has several markings 
of the pressure at which it is set to blow, meet the requirements 
of Pars. H-51 and H-104 of the Code, provided the adjusting 
screw has an indicator which points toward several stamped 
figures corresponding to relieving pressures at which it will 
operate within a limit of error of five per cent, and the adjusting 
screw is so designed that the valve cannot be set for a higher 
relieving pressure than the largest relieving pressure stamped 
thereon? 

Reply: It is the opinion of the Committee that the relief 
valve described meets the Code requirements. The rules in the 
Code are not sufficiently explicit to cover this type of valve, and 
it is the intention of the Committee to so modify the require- 
ments that they will require a relief valve that cannot be set 
at a higher pressure than the maximum allowable working 
pressure of the boiler. 


Case No. 635 


Inquiry: Is it necessary to adhere to the requirement in 
Par. P-265 of the Code for a washout plug in the front head at 
or about the line of the crown sheet, when this space is obstructed 
by a smokebox? It is the practice with such firebox-type 
boilers having return tubes with the smokebox at the front 
head to place washout plugs in each of the side sheets at or 
about the line of the crown sheet. 

Reply: It is the opinion of the Committee that if washout 
plugs are located in either side sheet at or about the line of the 
crown sheet so as to afford convenient access to the crown sheet 
for purposes of cleaning, the spirit of the requirement in Par. 
P-265 will be met. Attention is called, however, to the require- 
ments of Par. P-268. 


CasE No. 636 


Inquiry: Is it necessary to disregard the relieving capacity 
of a safety valve mounted on a superheater, if a soot-blower 
connection is made to a tee inserted between the safety valve 
and the superheater as is provided for in Case No. 548? It is 
noted that Case No. 600 requires that the full complement 
of safety valves be installed on the boiler in case there is a shut- 
off valve located between a superheater and its safety valve, 
but it is pointed out that a soot-blower connection will not 
prevent operation of the superheater safety valve. 

Reply: The installation of a soot-blower connection be- 
tween a superheater and its safety valve, as is provided for in 
Case No. 548, will not affect the application of the requirement 
in Par. P-288 of the Code relating to computation of relieving 
capacity, and the relieving capacity of the superheater safety 
valve may be included as therein provided. 
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John W. Lieb 


OHN W. LIEB had more friends, in Europe and America, 

than any one man connected with the electric light and 
power industry. Each of these friends today has memories 
of kindness—it may have been just the gracious act of little 
moment, an incident of an occasional contact; or it may have 
been the continuing helpfulness and dependability of a big man 
throughout many years—but such memories of Mr. Lieb will 
stay with many people for years to come. Of these people, I 
am one. 

As an engineer, Mr. Lieb was a wise coordinator rather than a 
brilliant designer. His advice or his decision settled many prob- 
lems for many people in a sane and acceptable way. As an 
executive, he understood the engineering mind and habit of 
thought. As an engineer, he had the confidence of executives. 
There are none too many such men in the world. This one will 
be missed. ALEx Dow 


An Interpreter 


ITH the recent death of Edwin Emery Slosson, science, 
and particularly the science of chemistry, has lost an 
eminent publicist. Dr. Slosson had the rare gift of interpretation. 
His knowledge of science made his writings accurate, and his 
ability at popularization brought significance of the work of 
hundreds of technicists to the layman. He enriched by his books 
and by the “Science Service,’ of which he was the head, both 
the average reader, by bringing to him crumbs of wisdom from 
the table of the savants, and the man of science, by showing 
him to be a valued contributor to the well-being of mankind. 
His passing marks an epoch in the interpretation of science. 
The philosophic uses of misfortune in the present situation lie 
in the opportunity which the times have made ripe to continue the 
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development of the layman’s scientific education, and to extend it 
to all fields where science and engineering need sympathetic 
and intelligent interpretation. In engineering, which is so close 
an ally to industry and business, there is a particularly profitable 
field for this kind of service. The special knowledge which 
engineers seek out with their characteristic diligence is sometimes 
the basis of a development that affects all civilized nations and 
establishes new industries and new guarantees of prosperity. 
Even in its simplest forms it directs the elimination of waste of 
time and of material and human resources. To keep such 
knowledge locked up in technical papers and discussions is to 
miss an opportunity for service and to deny to engineers the 
first appreciation of their talents. The engineering profession 
needs a medium and a publicist who will not only popularize 
it for the layman, but bring it more closely in contact with 
industry, business, and government. 


Section M—A.A.A.S. 


J NGINEERING is so closely related to science that an engi- 

4 neering section in an all-inclusive scientific organization 
is a logical relationship. Section M (Engineering) of the Ameri- 
can Association for the Advancement of Science provides a 
contact with all branches of science by means of which many 
engineering societies are affiliated with the A.A.A.S. 

At the annual meeting of the A.A.A.S., to be held this year 
in Des Moines, Iowa, Section M will sponsor two sessions on 
December 30 and hold a joint meeting with Section K (Economic 
and Social Sciences) on December 28. 

Dean R. L. Sackett, of Pennsylvania State College, retiring 
vice-president of Section M, will deliver an address on ‘‘The 
” in which he will discuss the parallel development 
Other 
papers at this same session will be devoted to topics of interest 
chiefly to civil engineers. 
to agricultural problems, and will include papers on the utiliza- 
tion of farm waste and engineering on the farm. The joint 
meeting with Section K will have, among other features, a sym- 
posium on statistics and engineering. 

Engineers in the vicinity of Des Moines have a rare oppor- 
tunity of attending this great gathering of scientists, from which 
they will derive abundant inspiration and profit by contact 
with men of vision and achievement. 


New Science, 
of science and engineering and their interdependence. 


The second session is to be devoted 


The Airship Industry 


IGHTER-THAN-AIR craft have added a favorable and im- 

portant year to their history. Recent flights of the Graf 
Zeppelin to the Holy Land and around the world have shown 
that the modern dirigible has a distinct place of its own in the 
system of transportation as it is being evolved today, and that 
it is not competing with the large planes of the Dornier DO-X 
type. Public confidence in the practicability of this means of 
travel, so completely shattered by the accident to the Shenan- 
doah some years ago, has been restored by the successes of this 
year. 

The news of the day brings abundant evidence of this. In 
addition to the splendid achievements of the Graf Zeppelin, 
there has come the news of the trial flights of the great British 
dirigibles. In this country, the ZMC-2, the metalclad dirigible 
described elsewhere in this issue, has been turned over to the 
U. S. Navy and has made numerous successful flights. Talk is 
heard of airship lines to Bermuda and to Hawaii. Most recently 
has come the ceremony of driving the golden rivet into the first 
ring of the new 6,500,000-cu. ft. Goodyear Zeppelin at the Akron 
airship factory and dock, pictured on this month’s cover. 








DeEceMBER, 1929 


There is every reason to believe that this newest dirigible 
will be far superior to the Graf Zeppelin. Its designers have 
had access to the experience of Zeppelin engineers in addition 
to their knowledge of American methods of construction. Ample 
funds guarantee that the new dirigible will be properly built, 
and that it will not, as was the case of the Graf Zeppelin, be 
limited by hangar dimensions and facilities. With some of our 
most powerful banking interests backing projects for airship 
transportation, it is only reasonable to expect that the founda- 
tion for the dirigible industry is being laid in this country. 


The Outlook for the Steam Motor Car 


HE steam motor car, which is a rara avis in America, is quite 

common in Europe, and particularly so in England. In the 
latter’s colonies it is often the only possible conveyance, for there 
are no gasoline filling stations in the African veldt or the Aus- 
tralian bush. Nevertheless, just why the steam motor car has 
not made better progress than it has, is still somewhat of a 
mystery. For passenger traffic the steam automobile has the 
objectionable feature that the ordinary garage man, who has, as 
a rule, a very fair knowledge of gasoline engines, knows nothing 
about steam and carries no spare parts for steam vehicles. A 
motorist running into trouble, particularly in a less frequented 
part of the country, would therefore be unfortunate if driving a 
steam car. A further delaying element in America is the fact 
that gasoline today is fairly cheap, so that for an ordinary 
passenger car the saving from the use of a cheaper fuel is appar- 
ently not sufficiently material to outweigh other considerations. 
When it comes, however, to trucks, and still more to buses, the 
possibilities of the steam engine become well worth taking into 
account. Judging from an article on steam-truck design as prac- 
ticed in England, published elsewhere in this issue, it would ap- 
pear that the engineering of existing steam vehicles in England 
is quite crude and that the possibilities of steam driving are very 
far indeed from being fully utilized. Coal or coke fuel, which 
has to be placed on the grate with a shovel, is of course the 
crudest imaginable method for operating a motor vehicle. Oil 
burning, when used, is claimed to be noisy. It is significant 
that it was also noisy when first used in the United States for 
house heating, but it has been now practically completely silenced, 
and if it can be noiseless in house heating there is no reason why 
it cannot be made so when burning under a vehicle boiler. The 
possibilities of using pulverized coal are only dimly realized, 
while the whole engine design seems to be a good deal haphazard 
and rather antiquated. 

The price of gasoline in England is, however, so high that with 
all their disadvantages steam trucks are quite common there. It 
would appear, therefore, that steam power could find commercial 
application in motor trucks in this country if it were seriously 
taken in hand. 

For buses, steam is particularly suitable. Buses have their own 
servicing, and it would be just as easy to collect a personnel familiar 
with steam as it is to get one acquainted with gasoline engines. 
The matter of carrying spare parts in bus servicing is of course 
extremely simple in so far as steam power is concerned. On 
the other hand, the cost of fuel is a very substantial item in 
bus operation, and where the buses have to travel through 
mountainous country, steam has such clear advantages over 
gasoline as to make the subject of its application worthy of very 
serious consideration. 

If successful at all, however, the development of the steam 
motor car will be the result not so much of some new invention 
as of the application to the problem of road vehicles of those 
principles of design and operation which have been so highly 
developed in central-station and locomotive practice. 
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New Applications of Magnetism 


\ AGNETISM is of course already one of the most useful 
- factors in modern industrial civilization, as the action of 
the electric generator and electric motor, which between them 
represent better than anything else the change of our present 
civilization from that of the past, are based entirely on magnetic 
phenomena. 

Of late, however, new and important applications of magnetism 
have been made, with the promise that further great develop- 
ments in this direction may be justifiably expected. That 
changes in magnetism could be used to detect irregularities in 
the structure of ferrous metals has been known for a long time. 
It was, however, only quite recently that Elmer A. Sperry, Presi- 
dent of The American Society of Mechanical Engineers, de- 
veloped his flaw detector for rails. This apparatus, based en- 
tirely on the use of magnetic phenomena, makes it possible to 
determine flaws in rails very rapidly and efficiently, no matter 
how deeply located, and may be expected to contribute to the 
safety of rail transportation. Not only this, but it will give 
an impetus toward developing methods of testing of other steel 
products, such as bridge elements, structural materials, etc. 

Another somewhat startling application of magnetism is de- 
scribed in an abstract published in the Engineering Survey Sec- 
tion in the present issue. In this case, by repeated changes 
of magnetic fluxes combined with light tapping, a degree of 
superhardening was obtained which could otherwise have been 
secured only by a special heat treatment. This not only con- 
tributes materially toward justification of present theories of 
the structure of ferrous materials, but opens up a vista of great 
possibilities. 

It is too early to say whether we are dealing here with a pe- 
culiar phenomenon of purely limited application, or with the 
first approach to a new realm of technical accomplishment in 
the field of imparting to metals such characteristics as their 
engineering applications make desirable. If, however, a magnetic 
field can effect such changes in the subatomic structure of a metal 
as to induce superhardening, why may we not expect that other 
types of magnetic field, such as fields of very great density of 
lines or of the high-frequency type (and there is earnest work 
going on with both these types of fields), will either produce in 
metals properties which are now unknown, or, more likely, will 
do what we are doing today, laboriously and expensively, by 
high-temperature heat treatment? And the most interesting 
part of it is that when some such thing really does come to pass, 
it will probably be even more wonderful than we dare imagine 
today. 


Army Mechanization 


ENERAL NATHAN BEDFORD FORREST once said 
that “he wins who gits the mostest men thar fustest.” 
The vital importance of mobility and concentration both of men 
and materiél was amply established during the World War, 
established in fact to a greater extent than ever before. The 
attack upon and defense of Verdun showed this more ciearly 
than any instance in any previous war. On the one hand, the 
Germans were able at a moment’s notice to throw enormous 
forces against what was considered a quiet sector; on the other, 
the French, who were not at all prepared to defend a forceful 
attack against that particular point, rapidly and practically at a 
moment’s notice shifted a powerful mass of men, artillery, and 
ammunition sufficient to stop the progress of the German Jug- 
gernaut. 
There are two elements that make the matter of mechanizing 
an army of primary importance today. The first is the neces- 
sity for mobility of fighting units to enable rapid concentration 
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in offense and still more in defense. The other element is that 
animal transport is unavailable in the quantities required for 
modern warfare; furthermore, conditions for the use of animal 
transport are becoming such as to make it less and less at- 
tractive. 

In past wars the number of men engaged at any one spot was 
quite limited, and while we still talk about the hordes of Attila 
and Tamerlane, the fact remains that these hordes at any one 
war sector numbered in no case more than 100,000 fighters. 
The limit to the size of an army in the past was the ability to 
provisionit. It could not live off the land if it were too numerous, 
and the means of transportation were too crude to supply pro- 
visions from a distance. In the World War the British at Ypres 
in Belgium were fed with American wheat, Argentine beef, 
Australian mutton, and Cuban sugar, and were clothed with 
American and Indian cotton and Australian wool. With every 
part of the world contributing to the maintenance of any army, 
there is no limit to its size, as the World War has shown. But 
the transportation facilities have to be commensurate. It is 
because of this that as the war went on the price of horses and 
mules rose tremendously, and had it not been for the employment 
of mechanical transport on a vast scale, there would have been a 
very decided shortage of these useful animals. 

Today it is a question not of whether an army should be 
mechanized, but of how far this mechanization should go; that 
is, whether the old structure of the army should be maintained 
with machines replacing animals wherever possible, or whether 
the whole army structure should be reconstructed to adapt it- 
self to the new mechanical means. 

The use of gas is a powerful argument in favor of eliminating 
the horse and mule completely. Obviously, neither can work 
properly with a gas mask, and cannot work at all without one. 
A still more powerful argument for mechanization in the broadest 
sense of the term is the development of the modern rifle, machine 
gun, and arms intermediary thereto. There was not a single 
instance in the World War where a frontal attack on a large scale 
carried the desired positions without the most exorbitant cost in 
lives. Machine guns in combination with barbed wire and “pill 
boxes” make it impossible for ordinary infantry to advance, just 
as at the dawn of history the javelin and bow made their owners 
invincible against the less well-equipped enemy. 

The prehistoric fighter rapidly developed protection in the 
form of a shield and (very much later) mail, and this protection 
proved to be sufficient until powder was invented. 

The development of modern weapons has become such as to 
make it again imperative to resort to the shield or mail, with the 
difference, of course, that instead of the man’s carrying the 
shield or wearing mail, he is transported in a bullet-proof vehicle, 
which means tanks. 

General Buller, in an article in Army Ordnance, points out that 
in so far as the British army is concerned, the most significant 
thing to him is not the fact of actual wide adoption of mechanical 
transport and means of fighting, but the change of attitude 
toward mechanization among the leading men of the British 
army, many of whom were either opposed to or very dubious 
about it some years ago, but who seem to have entirely changed 
their minds recently. 

It is a significant fact that at the recent meeting of the Army 
Ordnance Association at Aberdeen, the Army staged a little 
show for the benefit of the Association in which not a single draft 
animal was seen anywhere. Tanks plowed through the fields 
dragging guns around, airplanes flew above, laying smoke screens 
and dropping bombs, the smell of lubricating oil was everywhere, 
but the traditional beautiful cavalry charge and horseback mes- 
sengers galloping around were completely absent. The only 
danger from mechanization lies in the possibility of overdoing it, 
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and replacing in some instances well-known constructions by 
machinery not sufficiently tested. There does not seem to be 
much danger of such a possibility, but nevertheless it should not 
be forgotten that such a thing can happen. 


The World Engineering Congress in Japan 


ITH a program commencing on October 25 and ending 

on November 22, the World Engineering Congress held 
in Tokyo, Japan, exceeded the expectations of the delegates. 
The technical program commenced on October 30 and was com- 
pleted on November 7. During this period more than 800 papers 
were presented by engineers from the entire world on a variety 
of subjects which included every phase of engineering. To this 
program many distinguished American engineers contributed, 
including a goodly number who are members of the A.S.M.E. 
The present issue of MECHANICAL ENGINEERING contains two 
of these contributions. In connection with the conference 
there was also held a sectional meeting of the World Power 
Conference, at which papers of exceptional merit on several 
subjects pertaining to the economic aspects of power were pre- 
sented and discussed. 

The object of the World Engineering Congress was ‘‘to advance 
knowledge by the presentation of papers and discussions on 
scientific and engineering subjects, to interchange views on 
various phases of professional work, to promote international 
cooperation in the study and application of engineering science, 
and to cultivate a feeling of fellowship among engineers of the 
world.”” Word received from American delegates indicates that 
these objects were most completely fulfilled. A cablegram re- 
ceived from Tokyo stated that the arrival of the ships bearing 
the delegates was greeted at Yokohama by unexpectedly large 
numbers of Japanese, including many of the most distinguished 
men of the empire. 

During the conference, large numbers attended. There was 
brilliant entertainment by the royalty, nobility, and industrial 
leaders and engineers. All of the sessions, said the dispatch, 
were crowded with Japanese engineers and students. The 
Japanese newspapers cooperated fully and gave front-page 
accounts of the sessions. Friendliness was evident everywhere, 
all plants and engineering operations being open to the visitors, 
including the reconstruction of the city of Yokohama, visited 
several years ago by a devastating earthquake. 

The enthusiasm which typifies the reports reaching this country 
indicates that the Japanese lived up to their well-known reputa- 
tion for cordiality and generosity, and that their country and 
engineering accomplishments both charmed and astounded the 
visitors. 

The World Engineering Congress was held under the aus- 
picies of the Kogakkai, the Japanese Engineering Society, and 
through the generosity of the Imperial Japanese Government. 
It was under the patronage of His Imperial Highness Prince 
Yasuhito of Chichibu. The Honorary President was His Ex- 
cellency, the Prime Minister of Japan, with His Excellency, the 
Minister of the Department of Commerce and Industry, the 
Viscount Eiichi Shibusawa, as Honorary Vice-President. The 
President was Baron Koi Furuichi, President of the Kogakkai, 
and the Vice-Presidents were Baron Takumadan, Baron Chuza- 
buro Shiba, and Baron Takafusa Shijo. The officers of the 
American Committee were Herbert Hoover, Honorary Chair- 
man, Elmer A. Sperry, President, A.S.M.E., Chairman, and 
C. E. Grunsky, Frank B. Jewett, C. F. Kettering, John W. 
Lieb (recently deceased), Vice-Chairmen, Burnett Walker, Treas- 
urer, and Maurice Holland, Executive Secretary. Many mem- 
bers of the A.S.M.E. attended the Conference as official dele- 
gates, including Secretary and Mrs. Calvin W. Rice. 
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An account of the Conference will appear in a later issue of 
MECHANICAL ENGINEERING, with a critical appreciation of its 


success. 


Rockford, Ill., Meeting of the A.S.M.E. Wood 
Industries Division 


HOSE who think that wood as an engineering material has 

seen its day and that the wood industries present few engi- 
neering problems, should attend one of the national meetings 
of the A.S.M.E. Wood Industries Division, the fourth of which 
was recently held at Rockford, Ill., October 16 to 19. 

The eleven technical papers presented at this meeting covered 
the subjects of management, wood bending, glue and coatings, 
and woodworking machinery. The attendance of well over 
two hundred was greater than that at any of the previous meet- 
ings, and was matched by the enthusiastic response which the 
excellent papers met with in discussion. On the third day of 
the meeting more than sixty made an excursion to Madison, 
Wis., for an inspection of the U. S. Forest Products Laboratory 
in that city. 

It is expected that the next national meeting of the Wood 
Industries Division will take place somewhere in the East along 
the Atlantic Coast. This will give an opportunity for many 
engineers to witness the great progress which engineering is 
making in this time-honored industry. 


Research in the Printing Industry 


}‘RoM the engineering standpoint, the International Con- 

ference of the Technical Experts in the Printing Industry 
on the Need for Research, called by the Executive Committee 
of the Printing Industries Division of the A.S.M.E. at the sugges- 
tion of the Research and Survey Committee of the Division, 
and held under the auspices of the Pittsburgh Local Section at 
the Carnegie Institute of Technology on November 7 and 8, 
was an unqualified success. 

The industry, through the delegates present—more than 300 
was awakened to the realization of the need for re- 
search in all its branches: printing, lithographing, photoengrav- 
ing, electrotyping, and bookbinding; in its raw products of 
paper and ink and metal; in the manufacture of its machines 
and appliances; and in its production methods in the divisions 
of newspaper, book and magazine, and general printing. The 
practical value of the conference, it may be said, will be deter- 
mined by the action of the twenty-two national and interna- 
tional associations interested in the graphic arts, every one of 
which was well represented at the conference, in building up a 
research fund. 

A great graphic-arts research foundation was discussed and 
was enthusiastically approved by the delegates, and a repre- 
sentative ways and means committee was formed, with per- 
mission to expand itself to include every interest, to secure such a 
fund. 

There can be no serious dispute of the assertion that the 
graphic-arts industries have made tremendous progress and that 
developments in machinery and in methods represents a type 
of inventive genius and business acumen not surpassed in any 
other art or industry. There can be no criticism of the impelling 
motives behind the efforts which have resulted in the tremendous 
growth of this all-important industry. Yet at the same time 
there can be no denial that this development and this progress 
have been almost entirely due to the independent activities of 
the various agencies which contribute to and depend upon the 
graphic-arts industries. Much of the development of the in- 
dustry may easily be traced to “know-how” methods and to 


in number 
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“cut-and-try” inventions. Developments and improvements 
have been accomplished in many instances without regard to 
basic requirements and fundamental principles. 

That this is a fact was clearly evidenced by the papers pre- 
sented before “ach of the thirty-three pre- 
pared papers and extemporaneous addresses was presented 
by a recognized authority in his field, and each one reflected 
thorough knowledge and studious application to one branch 
of the industry; and yet there could be no doubt of the walls 
of tradition and the boundaries of prejudice which seemingly 
have prevented a full realization of their common ambitions. 
An analysis of the presentments by the various speakers indi- 
cates a remarkable unanimity of conviction that further prog- 
ress of a fundamental nature can be achieved only through 
basic research embracing all phases and aspects of underlying 
principles, and through coordination and cooperation of all 
the allied interests. This lack of cooperation and coordination 
has been due mainly to the fact that the various branches of 
the graphic arts are in themselves distinct trade units which have 
their own interesting and absorbing problems. Each is de- 
pendent upon the other, and yet among them there is an absence 
of joint effort to produce a structure of technical correctness and 
economic soundness. 

The American Society of Mechanical Engineers, as a national 
association devoted to the furtherance of engineering ideals 
and of practical performance, has no selfish purpose to serve 
and no material benefits to be realized. In this conference it 
has developed the need for that kind of research which other 
industries have found so necessary and so profitable. It also 
has assured to the graphic-arts industries the cooperation and 
the background of knowledge and experience of the organized 
engineering profession as a neutral agency about which their 
several branches may crystallize into actuality that unity of 
purpose and of idealism which long has been felt to be necessary 
to further progress and the lack of which has retarded develop- 
ment. 


the conference. 


Akron Meeting of the A.S.M.E. 


N ACCOUNT of the meeting of the Society at Akron, Ohio, 

October 21 to 23, appeared in the November 7 issue of the 
A.S.M.E. News. This successful meeting gave an opportunity 
to engineers to see the great rubber industries which are a source 
of pride not only to the city of Akron but to the entire country. 
Aside from the reportorial account already mentioned, certain 
features of the meeting, it would seem, are worthy of a critical 
survey. 

It is, for instance, surprising that the literature of the A.S.M.E. 
does not contain more data on engineering in the rubber industry. 
An examination of the great factories which were opened for 
inspection gave evidence of many problems and processes of 
interest to mechanical engineers. Here is an industry in which 
the chemist, the physicist, and the engineer are jointly interested. 
Heat plays an important role in the proper manipulation, and 
hence steam is an important item of expense. The problem of 
materials handling is especially acute in an industry in which 
the processes are essentially continuous. This latter fact, too, 
must introduce some problems of managerial control which 
have interesting sociological aspects. In addition to these sub- 
jects there are the problems involved in training apprentices 
to a trade which has its own technique and which differs from 
the more common trades of artificers in metal and wood. The 
machinery itself is worthy of study and has interesting features for 
designers of other kinds of machinery to study. It seems reason- 
able to suppose, therefore, that engineers in the rubber industry, 
as well as those who are outside of it, can reap mutual benefits 


— 








970 MECHANICAL ENGINEERING 


by frequent conferences and joint discussion of their problems. 
Much might be learned by both groups. 

Of the sessions themselves, it is impossible to refrain from 
calling particular attention to the one devoted to the subject 
of the elimination of waste in industry. The almost unbeliev- 
able savings which were reported by the able engineers who had 
conducted elimination-of-waste campaigns call sharply to atten- 
tion the great field which engineers have yet to develop in manu- 
facturing establishments under their control. The problem is 
essentially one in which human nature plays an important role. 
It was interesting to note, for instance, that the strenuous efforts 
expended in these campaigns partook somewhat of the nature 
of those of revival meetings. The good effects apparently wore 
off, though not completely, as the interest flagged after the ac- 
tive campaign was over. Leaders in this movement are striv- 
ing to make the results of their efforts more lasting, and significant 
progress has been made along this line. It is not too much to 
hope that, once engineering minds are turned to the solution 
of this staggering problem of waste, the results will be as fruit- 
ful and as consistently uniform as are those which have come 
from engineering effort expended in other phases of produc- 
tion and management. 

The proposal that there shall be some “dictionary” of waste 
elimination and utilization prepared under the auspices of the 
Society met with hearty approval and pledges of cooperation. 
The idea is to make the experiences of engineers the common 
property of all interested in this field. It is obviously a waste 
of time and effort for every engineer to evolve for himself 
uses for his waste materials when others have discovered them 
elsewhere. With the aid of the proposed “dictionary” an engi- 
neer would find under “‘lumber,’”’ for instance, a number of sug- 
gested uses and markets for his waste material. Evidence 
given at the meeting, for example, showed that broken insulator 
porcelains which had previously been buried at considerable 
expense in order to get rid of them, could be sold to steel manu- 
facturers for beds of open-hearth furnaces. Thus do engineers 
turn liabilities into assets and further the progress of economical 
conservation. 

High praise was heard of other sessions as well; the materials- 
handling sessions especially were largely attended and favorably 
commented on. 

The session on applied mechanics resulted in the usual enthusi- 
astic discussion. The value of the efforts of this vigorous and 
important division is becoming more and more evident. It was 
remarked by Burt L. Newkirk, chairman of the session, how- 
ever, that few teachers of applied mechanics had attended the 
meeting, representation being almost entirely from industry. 
Aside from the fact that instructors have classes to meet which 
cannot always be put off, the burden of expense involved in 
attending engineering meetings is, in most cases, too great to 
be met by members of the teaching profession. Most repre- 
sentatives from industry attend engineering meetings at the 
expense of their employers, who find in such gatherings many 
benefits which make the cost to them a profitable investment. 
Colleges, too, would find this to be true. Some way should be 
found so that members of the faculties of engineering colleges 
could be on a par with representatives of industry in benefiting 
from meetings of engineers. These men need the contacts 
afforded by such experiences and the inspiration and refreshed 
viewpoint which come with them just as much as do the others. 
Ways and means should be provided so that the universities 
could pay the expenses of deserving and ambitious instructors 
at meetings of engineering and scientific societies. 

To the hosts of the Society at Akron, the visitors who enjoyed 
the hospitality and the technical events extend most hearty 
thanks. 
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Elastic and Inelastic Behavior in 
Spring Materials 
(Continued from page 916) 


The results (Fig. 1) are given in millionths of an inch per inch 
length of specimen, and the measurements involved are so minute 
and so close to the limits of accuracy of the instrument used that 
too great consistency must not be expected in the lower load 
ranges. 

A study of these elongation readings gave the first definite in- 
dication that the true modulus of elasticity of the material 
changed as the load increased. In the second series of runs, 
taken after the specimen had been loaded to the yield point, the 
elongation readings were consistently higher than in the first 
series; and in the third series, after still greater overload, the 
readings were still higher. 

With this as a clue a program of measurements was planned 
with the special purpose of studying the true elastic stress-strain 
curve. The most obvious method was to take measurements 
over the complete stress-strain curve itself, from zero load to the 
yield point. This immediately introduced the factor of elastic 
hysteresis, and also made it impossible to study the elastic elonga- 
tion of the bar as separated from the effect of minute plastic yield 
which might be simultaneously occurring. To avoid these effects, 
the total curve was broken up into a series of short sections, each 
of short enough range so that the elastic hysteresis within that 
range would be small. 

A study of the figures obtained reveals a relatively steady in- 
This, of 
From series 
to series, the variations are within experimental limits of error un- 
til after the fifth series. At the end of the fifth series, the load 
was raised to 10,400 lb., equal to 174,500 lb. per sq. in., and held 
there for some time. This was sufficient to cause permanent 
elongation of the order of magnitude of two-tenths of one per 
cent; and resulted in a slight decrease in the average values of 
modulus of elasticity. A further overload, to 181,000 lb. per sq. 
in., equivalent to an elongation of one-half per cent, resulted in a 
much more perceptible decrease in modulus. 

When computing moduli of elasticity, corrections were made 
for the effect of any temperature variations upon the modulus, 
and for the effect of changes in area of cross-section of the over- 
strained material. The effect of the elastic decrease in cross- 
section upon the apparent value of the modulus was also com- 
puted, but for theoretical reasons was disregarded. It is in any 
event small. At the beginning of each successive short run, the 
gage length was reset at an actual 8 in., so correcting for both 
elastic and plastic increase in gage length. 


crease with increasing load in any one series of runs. 
course, indicates a decreasing modulus of elasticity. 


If the customary 
method had been employed, and the gage points left unchanged, 
the effect would have been to accentuate the decreeses in modulus 
already described. 

In closing, reference should again be made to the fact that a 
large amount of time and attention has been required for each 
series of tests, and that therefore only a small variety of samples 
have been tried. The results, as representing a general law, are 
consequently tentative. On the other hand, the evidence in 
favor of the curved stress-strain line is increased by the fact that 
for some time past the theories regarding the nature of atomic 
attraction and repulsion have called for just such curvature. 
This aspect of the case can well be taken up at some other 
time. 

Acknowledgment should be made to Union College, for the 
use of its facilities in this investigation, and to Henry W. 
Sory, through whose skill and care in experimental operations 
these sets of readings have been made possible. 














John William Lieb 


A Pioneer in the Central-Station Industry 


R. JOHN WILLIAM LIEB, Past Vice-President of The 
American Society of Mechanical Engineers, 1906-1908, 
Senior Vice-President of the New York Edison Company, 
and an engineer and executive of international reputation, died 
New tochelle, N. is on Friday, 
November 1, following an illness which had confined him to his 


at his home at Beechmont, 
bed for about six weeks. 

Dr. Lieb was born in Newark, New Jersey, on February 12, 
LS60. He was the son of John 


trician in charge of the electrical equipment. It 
fact that the term 


is a curious 
‘electrical engineer” apparently had not at 
that time been invented, and this title of “electrician” was prob- 
ably 


‘ 


the first central-station title pertaining to the electric 
industry. 

These new responsibilities Dr. Lieb filled for only a short period, 
since in November of the same year he was selected by Mr. 
Edison to proceed to Milan, Italy, to direct the design and instal- 


lation of the first Milan Edison 





William and Christina Zens Lieb, 
who had immigrated from Wurt- 
emburg and entered into the life 
of the thriving New Jersey city. 
His early education was obtained 
in the local public schools and 
the Newark Academy, follow- 
ing which he entered the Stevens 
High School at Hoboken, New 
Jersey. After being graduated 
1876 he en- 
Institute of 
Technology, from which he was 


from this school in 
tered the Stevens 
graduated in 1880, receiving the 
degree of Mechanical Engineer. 

His mind had early turned 
toward the new discoveries which 
at that 





time were being made 
public along electrical lines, and 
shortly after his graduation he 
entered the employ of the Brush 
Electric Company in Cleveland, 
Ohio, where he worked on the 
drafts- 


arc-light svstems as a 


man. He soon saw that the are- 
light system had about reached 
the limit of its development, 
and after a few months, in Jan- 
uary, 1881, he entered the employ 
of Thomas A. Edison, of the new 
Edison Electric Light Company, 
as draftsman in the Engineering 
Department, at 65 Fifth Avenue, 
New York. Here he 
in making the plans for the 


assisted 


“Jumbo” dynamos and in the design of the switches, regulating 
apparatus, and other electrical equipment for the new Pearl 
Street Station in New York which was to be the first central 
station in the world for the general distribution of elec- 
trical energy for utilization as light, heat, and power from an 
underground system of mains. Later in the year he was trans- 
ferred to Mr. Edison’s experimental and testing department at 
the Edison Machine Works, Goerck Street, New York, where he 
became engaged in researches and investigations on electric 
meters, regulators and electrical apparatus, under the personal 
direction of Mr. Edison. Early in 1882 he was assigned to the 
construction of the Pearl Street Station, in general charge of the 
planning and installation of the electrical equipment. When 
this station was put into regular operation on September 4, 
1882, under the auspices of the Edison Electric Illuminating 
Company of New York, he was given the appointment of elec- 
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Station, in the old Via di Santa 
Radegonda. 

On the organization of the 
Societa Generale Italiana di Elec- 
tricita, Sistema Edison, he was 
appointed its chief electrician, 
then chief engineer, and finally 
technical manager and director 
The Milan station, 
started in regular 
service in March, 1883, was for a 
considerable time the largest and 


of stations. 


which was 


most. successful electric light and 
power station in Europe. Be- 
sides the Edison direct-current 
system, the Milan company was 
among the first to 
ISS6—18S88, an 


install, in 
alternating-cur- 
rent system of distribution utiliz- 
ing, among the very first applica- 
tions, the connection of trans- 
formers in parallel according to 

Deri, and 
exploited by 


the Zipernowsky, 
Blathy 
Ganz & Company of Budapest. 
Here was also done pioneer work 
in the transmission of high-ten- 
sion alternating current at 2400 
volts, through concentric under- 
ground cables, to consumers lo- 
cated several miles from the cen- 
tral station. Under Dr. Lieb’s 
direction, there were also un- 
dertaken in Milan some of the 
first experiments in operating 
large direct-driven alternators in parallel. 

The Thomson-Houston series are system, with arc-light ma- 
chines supplying 50 lamps in series, received here one of the 
earliest applications in Europe, and was extended later through- 
out the whole city from a separate arc-light station. The earlier 
arc-light poles had always been offensive to his esthetic sense, 
and he inaugurated the use of artistically designed poles which 
were much more pleasing to the eye. In 1893 there was put 
into regular service, under Dr. Lieb’s direction, in Milan, one of 
the earliest trolley systems in Italy, furnishing regular, from 
the Piazza del Duomo to outlying districts. 

In the meanwhile he had returned to New York to be married 
to Miss Minnie F. Engler on July 29, 1886, taking her back with 
him to Milan where he continued his work in popularizing and 
extending the use of electric light, heat, and power. It was 
during this visit to America that Mr. Lieb joined The American 


patents, 
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In his connection with the 
Italian Edison Company, he acted as adviser for many financial 
and industrial corporations engaged in the electric business where 
his active and enthusiastic mind, united with the judgment of a 
manager and executive, assured sound methods in the exploiting 


Society of Mechanical Engineers. 


and extension of the electric industry. Already the possessor 
of two languages, German and English, from early life, he had 
become master of Italian and French, even speaking the local 
dialects with considerable ease. 


Dr. Lies’s PIONEER WorK IN ITALY 


For his pioneer work in connection with the introduction of 
electric-light and power service throughout Italy and the instal- 
lation of the electric trolley system in Milan, he was decorated 
by the Italian Government, Knight Commander of the Royal 
Order of the Crown of Italy, and later promoted to Grand 
Officer. In 1925 he was made “Ufficiale” of the Order of S. S. 
Maurizio e Lazzaro, and in 1928 was honored by the French 
Government, receiving the decoration of Officer of the Legion of 
Honor. 

In 1894, Dr. Lieb returned to America, becoming assistant 
to R. R. Bowker, then vice-president and executive of the Edison 
Electric [Illuminating Company of New York. The next four 
years were most fruitful in the development of the use of electric 
light and power in New York City, and Dr. Lieb made three visits 
to Europe in connection with other officials of the company pre- 
liminary to the design and construction of the Waterside Station 
and the adoption of high-tension alternating-current generation 
with rotary converters and low-tension direct-current substations 
for the Edison system. These years also saw the first storage 
battery installed on the Edison System. On January 1, 1898, 
the control of the company passed into the hands of A. N. 
Brady, with T. E. Murray as vice-president. At this time Dr. 
Lieb became third vice-president and general manager, serving 
in this capacity until the company’s reorganization as the 
New York Edison Company in 1901. In the reorganized com- 
pany he became associate general manager, vice-president, and 
general manager, and finally senior vice-president, which office 
he held at his demise. During this period he had general charge 
of the installation and operation of the power plants and dis- 
tributing systems in New York, and was the executive in charge 
of the company’s technical operations, with supervision over all 
technical research and developmental work. 

Dr. Lieb was senior vice-president and a director of the New 
York Edison Company; president and chairman of the board of 
The Electrical Testing Laboratories; vice-president and member 
of the board of directors of the Yonkers Electric Light and 
Power Company; member of the board of directors of the United 
Electric Light and Power Company, and of the New York and 
Queens Electric Light and Power Company; vice-president of the 
Edison Electric Light and Power Installation Company; director 
and member of executive committee of the International Power 
Securities Corporation; and director of the Brush Electric Tllum- 
inating Company, the Empire City Subway Company, and the 
Consolidated Telegraph and Electrical Subway Company. 


Dr. Liep’s Many Society ConNECTIONS 


Dr. Lieb was a past-president and fellow of the American 
Institute of Electrical Engineers; past-president of the Association 
of Edison Illuminating Companies, National Electric Light Asso- 
ciation, the New York Electrical Society, and the Edison Pioneers; 
past vice-president of The American Society of Mechanical 
Engineers; fellow of the New York Academy of Sciences; trustee 
of the Stevens Institute of Technology; trustee and vice-presi- 
dent of the The Museums of the Peaceful Arts; trustee of the 
Italy-America Society; and member of the American Society 
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of Civil Engineers, Illuminating Engineering Society, Franklin 
Institute of Philadelphia, American Association for the Advance- 
ment of Science, and of numerous other professional and civic 
organizations, national and local. He was an honorary member 
of the Society of Italian Engineers and Architects, and of the 
Society of Italian Railway Engineers; vice-president of the 
Union Internationale des Producteurs et Distributeurs d’Energie 
Electrique; and a member of the Elektrotechnischer Verein, 
the Associazione Elettrotecnica Italiana, the Institution of 
Electrical Engineers of Great Britain, the Royal Society of 
Arts, and the Newcomen Society of London. 

He was for many years past the chairman of the Lamp Commit- 
tee of the Association of Edison Illuminating Companies, and 
during the war was chairman of the National Committee on 
Gas and Electric Service, representing in Washington the public- 
utility companies (gas, electric, and street-railway service) of 
the country in their cooperative relations with the various de- 
partments of the Government. He was a member of the Com- 
mittee on Public Utilities of the U. S. Chamber of Com- 
merce, on which he represented the National Electric Light Asso- 
ciation as its National Councilor; chairman of the N.E.L.A. 
delegation to the International Chamber of Commerce; repre- 
sentative of the N.E.L.A. on the International Association of 
Producers and Distributors of Electrical Energy; member of the 
New York Chamber of Commerce and of its Committee on 
Internal Trade and Improvements; member of The Merchants 
Association of New York and chairman of its Industrial Com- 
mittee; member of the National Industrial Conference Board and 
Chairman of the Joint Fuel Committee representing the National 
Public Utility Associations; member of the Committee to study 
plans for cooperation between War Departments and the National 
Association of Manufacturers; and a member of the Committee 
on Standardization Survey, the American Society of Military 
Engineers, and the National Research Council. 

He served in international matters as: Chairman, Section E, 
International Electrical Congress, St. Louis, 1904; representa- 
tive, U. S. Department of State at International Railroad Con- 
gress, Rome, 1922; member, U. S. Executive Committee, World 
Power Conference, London, 1924; U. S. delegate, International 
Congress on Illumination, Geneva, 1924; chairman Reception 
Committee, International Electrotechnical Commission Meeting, 
New York, 1926; vice-president, International Association of 
Producers and Distributors of Electrical Energy, Paris, 1928; 
and executive chairman, American Organization Committee, 
World Engineering Congress, Tokyo, Japan, 1929. 

Dr. Lieb had always been most sympathetic with the youthful 
aspirant to a position in the engineering profession. He valued 
highly the training he had received at the Stevens Institute of 
Technology and maintained a very active interest in engineering 
education and the progress of his Alma Mater. He served as 
president of the Alumni Association in 1896-97, and as alumni 
representative on the Board of Trustees of Stevens Institute from 
1908 to 1911. In 1921 he received from his Alma Mater the 
honorary degree of Doctor of Engineering, and in 1927 became a 
life member of the Board of Trustees. 

He was equally interested in society affairs, becoming a member 
of the The American Society of Mechanical Engineers in 1886, 
the American Institute of Electrical Engineers in 1887, and the 
American Society of Civil Engineers in 1898. He was elected 
manager of the American Institute of Electrical Engineers for 
the terms 1896-1899 and 1901-1903, vice-president from 1899- 
1901 and from 1903-1904, and served as president of the In- 
stitute in 1904-1905. In 1913 he became a fellow of the same 
society. He was elected manager of The American Society of 
Mechanical Engineers for the term 1903-1906, and vice-president 
for the term 1906-1908. He was greatly interested in the affairs 
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of the United Engineering Society, and particularly of its library, 
serving continuously on its library committee from 1909 to 1917. 
Outside these activities he gave freely his time and advice in the 
furtherance of the work of these technical societies. 

Very early in his career, Dr. Lieb acquired a facility in reading 
which placed him in a most advantageous position. The ability 
to read a book which normally would require five or six hours 
in a mere fraction of that time, was undoubtedly helped by the 
quickness of his cognitions and his logical and orderly process 
of thought. His interests widened with every avenue which his 
reading opened before him. Besides the sciences, the arts, the 
humanities, and the technical branches allied to his own pro- 
fession became part of his mental make-up. During his resi- 
dence in Italy he became a deep student of history and its allied 
science of archaeology. He became interested in the work of 
that “universal genius’ Leonardo da Vinci, and for many years 
was engaged in the critical study of his notebooks, investigating 
and translating sketches and texts covering Leonardo’s work, 
particularly in the fields of natural science and engineering. 
He became a member of the “‘Raccolta Vinciana” of Milan, and 
in the course of years collected what is probably the largest 
collection of Vinciana in existence. 

Dr. Lieb delivered many lectures on engineering, industrial, 
and economic subjects in many of the leading universities and 
technical schools in the United States, and contributed many 
reports, papers, and discussions to the transactions of professional 
and learned societies. On February 4, 1924, he was awarded the 
Edison Medal by the American Institute of Electrical Engineers 
for his work in connection with the development and operation 
of electric central stations for illumination and power. 

Light’s Golden Jubilee, which was recently celebrated, received 
its first formal suggestion on Edison’s 82nd birthday, February 
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11, 1929, when at a luncheon of the Edison Pioneers—that gallant 
body of men who were associated with the great inventor in his 
pioneering days—their fellow-member, Dr. Lieb, tentatively 
outlined the celebration and the Pioneers approved a resolution 
authorizing the appointment of a committee to propose to the 
electrical industry the sponsoring of the celebration. 

With the vision of the pioneer, the well-considered knowledge 
and training of the scientist, and the wide sympathies of the 
humanitarian, he endeared himself to every one with whom he 
came in contact. Many people of diverse races, training, and 
sympathies have said of him, “‘he talks to us in our own language,”’ 
and he had the faculty of picking out, as it were, the underlying 
idea, the main trend, the crux of a situation, and of divesting it of 
all extraneous matter, going straight to the root of things. His 
reasoning was never oblique but logical and cogent, sparing 
none, not even himself, in the strength of his analysis of a 
situation. 

His sympathies were wide, ranging over the entire realm of 
human activities; his versatility and general knowledge might 
be termed encyclopedic, to which many specialists in various 
lines have testified. His English vocabulary was perhaps his 
most wonderful achievement, and his writings have always been 
models of clearness and good expression, using the right word in 
the right place to obtain just the shade of meaning he desired. 
His wide sympathies were well known, and his office was opened 
to everybody, while his philanthropic work usually made more 
demands on his strength than he could well afford. 

Dr. Lieb is survived by his wife, who prior to their marriage 
in 1886 was Miss Minnie F. Engler, two daughters, Misses 
Minnie E. and Julia C. Lieb, and a son, Adolph W. Lieb. A 
brother, Oscar J. Lieb, and two sisters, Mrs. Charles Oscar 
Baldwin and Miss Anna Lieb, also survive.—G. A. O. 
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Public Utilities and Higher Education 


Pusuic Utititres: <A Survey of the Cooperative Relations Existing 
Between the Public Utilities and Higher Education in the 
United States of America. Published by the National Electric 
Light Association, 1929. 


N 1923 the National Electric Light Association appointed a 

committee to cooperate with the higher institutions of learn- 
ing. This committee became interested in the survey here con- 
sidered when the results of the Yale University study of trans- 
portation appeared in 1926 under the title “Transportation—A 
Survey of Current Methods of Study and Instruction and of 
Research and Experimentation.” 

In June, 1927, the National Electric Light Association em- 
ployed a Director of Survey who, with the counsel and the assist- 
ance of fifteen university men, planned and carried out a survey 


on public utilities similar to the Yale University Survey on 
transportation. The entire committee, as constituted for this 
Survey in October, 1927, consisted of sixteen university men and 
thirteen members from industry, but the report of the Survey 
was prepared only by the educational members of the committee 
without participation of the representatives from the utility 
industry. 

This survey endeavored to secure data concerning the extent of 
instruction in the field of public utilities in colleges and universi- 
ties, the character and extent of the demand of the public-utility 
industry for college graduates, the character of the opportunities 
for college graduates in this industry, and the willingness and 
ability of industry to cooperate with colleges and universities. 

The findings of this Survey may be summarized as follows: 

1 A very large majority of the utility companies are highly 
satisfied with the college men in their employ, and state that the 
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opportunities are sufficiently attractive to warrant college men 
to prepare themselves for a life work in the public-utility industry. 

2 An increasing number of graduates of both schools of en- 
gineering and schools of business are entering the public-utility 
field. Of all employees, 13.5 per cent are engineering graduates 
and 12.3 per cent are non-engineering college graduates, but the 
greatest number of men employed in 1927 were non-engineering 
graduates. 

3 Replies to questionnaires sent to the public-utility industry 
are soniewhat inconsistent when dealing with educational prob- 
lems. The public utilities state that they are interested in a 
broad type of education, but in their suggestions for the improve- 
ment of the college graduates they stress more field work, co- 
operative courses with industry, more practical problems in 
university instruction, and more specialized courses in public 
utilities. 

The main criticism of engineering graduates is that they need 
more instruction in business. It is a question, however, as to 
whether the engineering graduates will be more successful if 
courses in business are substituted for the scientific and tech- 
nological subjects now included in the engineering curricula. 
Furthermore, what are courses in business? 

4 Aside from the telephone industry, the public utilities have 
much room for improvement in their methods of recruiting college 
graduates. 

5 The methods now used for employee education seem to be 
inadequate both for college and non-college men. Public utilities 
have a definite opportunity if not an obligation in providing field 
experience for undergraduates during vacations and in offering 
more adequate programs of employee education for college gradu- 
ates who enter industry. Only about half of the companies pro- 
vide summer or other temporary employment for college men. 
There appears to be a conviction that college education could be 
effectively coordinated with employee educational courses. 

6 There seems to be a need for more effective coordination of 
the fields of business and of engineering education in the training 
of men tor the public-utility industry. Students in engineering 
colleges should be provided with instruction in business and 
economics which is much less specialized than that ordinarily 
given to students in schools of business. Engineering colleges 
are willing to develop to some extent instruction which will en- 
able students in the schools of business to gain technical knowl- 
edge which will be helpful to them in appreciating the engineer- 
ing problems of public-service corporations. 

7 Replies from 22 engineering colleges indicate that in 1927 
the public utilities, other than railroads, attracted 17.5 per cent 
of the graduates; the railroads employed only 3.8 per cent. On 
the other hand, courses in economics offered in colleges give more 
attention to railroads than to public utilities other than railroads. 

8 Only about one-fourth of the companies repori any coopera- 
tion with colleges and universities. Colleges feel that the public- 
utility industry can be helpful to higher education by supplying 
statistical and technical information, by donating funds for the 
establishment of special chairs under the control of educational 
institutions, by supplying special lecturers, and by employing 
students and even teachers in the industry during vacations. 

The report suggests the employment of representatives of the 
public-utility industry to cooperate with educational institutions 
in problems pertaining to the employment of their graduates and 
to act as a clearing house to help faculty members in their 
studies of public-utility problems. 

Short courses during the summer and at other times of the 
year are advocated for those employed in the public-utility in- 
dustry. A number of engineering colleges are now offering such 
courses. 

The report recommends that the utilities other than railroads 
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should consider the establishment of a centralized bureau, similar 
to the Bureau of Railway Economics, for the collection and dis- 
semination of statistical, factual, and other objective data. 

The report of this Survey indicates that the public utilities 
are interested in cooperating with colleges and universities, and 
effective steps for such cooperation are clearly brought out. 


Books Received in the Library 


ALUMINIUM-KOKILLENGUsS. By H. Obermiiller. V.D.I. Verlag, 
Berlin, 1929. Paper, 6 X 8 in., 84 pp., illus., diagrams, tables, 
4r.m. 

A concise handbook on permanent-mold casting and die casting. 
‘The alloys used, the construction of molds, casting processes, 
methods of testing, and the equipment of plants are discussed 
from a practical point of view. 


ANALYSE DILATOMETRIQUE DES MATERIAUX. By Pierre Chevenard. 
Dunod, Paris, 1929. Paper, 9 X 11 in., 79 pp., illus., diagrams, 
25.50 fr. 

Professor Chevenard discusses the value of the dilatometric 
method in the study of thermal changes in metals, describes 
the apparatus and methods that he has evolved at the Imphy 
steelworks, and gives some of the interesting results that he has 
obtained in studying the quenching of aluminum bronze, the 
graphitization of cast-iron, the firing of refractories, and other 
industrial processes. 


Die DAUVERPRUFUNG DER WERKSTOFFE. By O. Féppl, E. Becker, 
and G. v. Heydekampf. Julius Springer, Berlin, 1929. Paper 
7 X 10in., 124 pp., illus., diagrams, 9.50 r.m. 

A discussion of apparatus and methods for determining the 
fatigue of metals subjected to vibration. A variety of testing 
machines is described, their use explained, and methods of testing 
given, together with some results. 


DEFORMATIONS PERMANENTES E1 RupTures DES AcriERS. By Paul 
Régnauld. Dunod, Paris, 1929. Paper, 7 10 in., 90 pp., 
diagrams, tables, 23.30 fr. 

Brings together the work of various investigators upon the 
effect of permanent deformations and sudden shocks on the 
strength of steel. The formation of permanent deformations and 
the ruptures that these may cause, the effect of shock, and the 
stability of equilibrium of deformed steel are discussed. 


La FABRICATION DE LA Fonte MALLEABLF. By Camille Busquet. 
Dunod, Paris, 1929. Paper,7  10in., 157 pp., illus., diagrams, 
tables, 35.50 fr. 

A general account of the physical and chemical properties of 
malleable cast iron, of the principal methods of manufacture, and 
of the important characteristics of malleable castings. The 
book appears to be intended for the inspector or buyer of cast- 
ings rather than for the metallurgist, and treats the subject 
from the point of view of the former. 


Die GESTALTUNG UND BERECHNUNG VON RAUCHGASVORWARMERN. 
By Lothar Possner. Julius Springer, Berlin, 1929. Paper 
7 X 10in., 152 pp., illus., diagrams, tables, 14.50 r.m. 

A thorough discussion of economizer design, which explains in 
detail the necessary calculations and their underlying principles, 
and also shows various existing designs. Numerous tables and 
formulas for the designer are included. 


HocHWERTIGER GravuGuss. By Eugen  Piwowarsky. Julius 
Springer, Berlin, 1929. Bound, 7 X 10 in., 336 pp., illus., 
diagrams, tables, 42 r.m. 


This monograph is a summary of the results of modern work 
which has been directed to the improvement of cast iron. The 
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book sets forth the principles of physical metallurgy and dis- 
cusses such topics as the speed of graphitization and the influence 
upon it of other elements, the effect of casting temperature, the 
influence of other elements upon its mechanical properties, the 
effect of heat treatment, the melting of pig iron, processes for 
improving castings, etc. A valuable summary of the existing 
information upon cast iron is achieved. 


Das Houz; general presentation of the production, manufacture and 
application of Cumbee, published by Vereines deutscher Inge- 
nieure, jointly with the German Forestry Association, in 
Gemeinschaft mit dem Deutschen, by J. A. v. Monroy. V.D.I. 
Verlag, Berlin, 1929. Cloth, 7 X 10 in., 318 pp., illus., dia- 
grams, 19.50 r.m. 

A general survey of the wood industry, prepared by the So- 
ciety of German Engineers and the German Forestry Society. 
Methods of forestry and lumbering are described briefly, followed 
by descriptions of methods of testing, protection against decay, 
steaming, drying, bending, and dyeing. Two-thirds of the volume 
is given to the uses of wood in various kinds of construction, 
in veneers, as a chemical raw material, and as fuel. The book 


includes much material usually widely scattered. 


HuMAN NATURE AND MANAGEMENT, the Applications of Psychology 
to Executive Leadership. By Ordway Tead. First edition. 
McGraw-Hill Book Co., New York, 1929. Cloth, 6 X 9 in., 
312 pp., $3.50. 

Aims to give an understanding of psychology and to show how 
to apply its findings in managerial work. The book presents 
the outlines of psychology, with emphasis on those aspects of 
behavior which are directly related to executive problems, and 
explains the applications of psychological knowledge to specific 
tasks. 


Hyprautic LABORATORY Practice; translated; revised to 1929, of 
Die Wasserbaulaboratorien Europas, by V.D.I. Edited by 
John R. Freeman. The American Society of Mechanical Engi- 
neers, 1929. Cloth, 9 X 12 in., 868 pp., illus., $10. 

Some years ago Dr. John R. Freeman urged the Society of 
German Engineers to publish a volume describing the hydraulic 
laboratories of Europe and the principal research work of each 
of them. The result of this suggestion was ‘‘Die Wasserbau- 
laboratorien Europas,’’ which appeared in 1926, and which now 
appears in English under Dr. Freeman’s editorship. 

The English edition will be of interest to every hydraulic engi- 
neer. To the professor of hydraulics it affords descriptions of 
the important laboratories of the world, of their equipment, 
organization, management, and of the work which they have 
carried out. The engineer in practice will find many helpful 
data in the text and in the numerous bibliographies. No such 
general survey of experimental activities in this science has 
hitherto existed. 

The translation contains much more material than the original. 
Appendixes describing other European laboratories, and some 
American ones, have been added. Biographies of the directors 
of the various laboratories have been inserted, as well as several 
monographs on important general subjects. 


IncLusions IN Iron. By C. R. Wohrman, Cleveland. American 
Society for Steel Treating, 1928. Cloth, 6 X 9 in., 162 pp., 
illus., tables, $3. 

This research is essentially a photomicrographic study of the 
inclusions created in iron by oxygen, sulfur, and manganese, 
undertaken as a contribution upon the problem of how to govern 
these inclusions. The author first describes in detail the methods 
used in making artificial known inclusions and in preparing and 
examining the specimens. He then gives an account of the re- 
sults obtained, and presents the conclusions reached. 
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InpusTRIAL Economics. By Dexter 8S. Kimball. McGraw-Hill 
Book Co., New York, 1929. Cloth, 6 X 9 in., 312 pp., illus., 
diagrams, charts, $3. 

The author endeavors to set forth some of the new ideas that 
have come into use in production and administration during the 
last twenty-five years, and to indicate the growing use of well- 
known economic principles in solving the difficult problems in 
those fields which arise as enterprises grow in size and com- 
plexity. His presentation of the economic background of the 
manufacturing industry is based on his courses at Cornell Uni- 
versity. 


INDUSTRIALS, THEIR SECURITIES AND ORGANIZATION. By Sterling 
H. Bunnel. Shaw, Chicago, 1929. Cloth, 6 X 10 in., 334 pp., 
illus., diagrams, $5. 

The author’s purpose is to point out that the earning power 
and investment value of industrial concerns depend not only 
upon the value of its tangible assets, but also upon many in- 
tangibles, such as the product, the efficiency of its marketing, 
the relations with its workers, the location of its plant, and the 
quality of its management. These intangibles are discussed 
and their importance pointed out, with advice upon the investi- 
gation of proposed investments. 


INTERNAL-COMBUSTION ENGINES, THEORY AND DeEsIGN. By Robert 
L. Streeter and Lester Clyde Lichty. Third edition. McGraw. 
Hill Book Co., New York, 1929. Cloth, 6 X 9 in., 445 pp., 
illus., tables, diagrams, $4. 

The third edition differs markedly from the second. Much 
descriptive matter has been eliminated, and the space used to 
present the underlying principles of internal-combustion engines 
as understood today. Chapters on lubrication, valves, engine 
balance, and vibration have been added, and many old chapters 
rewritten. Special attention is given to liquid-fuel engines of 
the automotive type. 


INTERNATIONAL AIRPORTS. By Stedman S. Hanks. Ronald Press 
Co., New York, 1929. (Ronald Aeronautic series.) Cloth, 
6 X 9 in., 195 pp., illus., $5. 

In 1928 the author visited the principal European airports 
to ascertain what lessons could be learned that would be useful 
in constructing and managing airports in America. He col- 
lected much information upon the layout of these ports, the 
buildings, the methods of handling traffic, and the other details 
of air travel, which is presented and compared with American 
practice. 


Das Ir—DIAGRAMM DER VERBRENNUNG. By P. Rosin & R. Fehling. 
V.D.I. Verlag, Berlin, 1929. Paper, 8 X 12 in., 32 pp., 10 
charts. 


Starting with a hitherto unknown relation between the heat- 
ing value of a fuel and the volume of gas evolved, the author 
has prepared charts from which the heat capacity of the flue 
gas can be read off. With these diagrams, it is only necessary 
to know the heating value of a fuel and the excess of air used to 
obtain the temperature of combustion, the available heat drop, 
the thermal efficiency, and similar data. The pamphlet explains 
the theory, illustrates the practical use of the method and gives 
diagrams for solid, liquid, and gaseous fuels. 


JAHRBUCH 1929 DER DEUTSCHEN VERSUCHSANSTALT FUR LUFTFAHRT, 
E. V., Berlin-Adlershof. Edited by Wilhelm Hoff. R. Olden- 
bourg, Munich and Berlin, 1929. Cloth, 9 X 12 in., 480 pp., 
illus., diagrams, tables, 42 r.m. 

The report contains an account of the activities of the labora- 
tory, including a list of all reports prepared during the year, 
whether issued or not: and reports Nos. 101-140, most of which 
have already appeared in “‘Luftfahrtforschung.”’ These reports 
cover a wide range of important problems connected with avia- 
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tion, airplane construction, and materials, and give the results 
of much valuable experimental work. 


Das KtNSTLICHE HOLZTROCKNEN (Deutsche Bearbeitung des Werkes 
“The Kiln Drying of Lumber,”’ by A. Koehler and R. Thelen). 
By P. Warlimont. V.D.I. Verlag, Berlin, 1929. Cloth, 
6 X 9 in., 142 pp., illus., diagrams, 12 r.m. 


A translation, with some additions, of the American book, 
“The Kiln Drying of Lumber.” 


DER 
1929. 


MASSENERMITTLUNG, MASSENVERTEILUNG UND KosTEN 
ERDARBEITEN. By Wilhelm Miiller. Ernst, Berlin, 
Paper, 7 X 9 in., 94 pp., illus., tables, diagrams, 7.50 r.m. 

Methods of calculating earthwork, haul and mass calcula- 
tions, cost computing, etc., are discussed. The author presents 
original methods of computation which are claimed to be more 
exact and quicker than those used heretofore. 


Motor VEHICLES AND Tractors. By P. M. Heldt. P. M. Heldt, 
Nyack, N. Y., 1929. Cloth, 6 X 9 in., 678 pp., illus., diagrams, 
tables, $8. 

A textbook on design, covering all the elements of the auto- 
mobile and tractor except the engine and electrical equipment. 
The book is intended to replace the former second volume of 
the author’s “Gasoline Automobile,” and repeats some of that 
material, but is principally a new work. The book is suited for 
class or home study, uses only simple mathematics, and con- 
tains much practical information. 


Pree AND TuBE BENDING AND JoINTING. By Stanley P. Marks. 
Pitman, New York, 1929. Cloth, 5 X 8 in., 159 pp., illus., 
tables, diagrams, $1.75. 

A practical instruction book, giving definite instruction on 
methods of bending and connecting pipes of the ordinary metals. 

Intended for plumbers, electricians, and pipe-fitters generally. 


Les Pompres CENTRIFUGES. By C. Pfleiderer. Translated and 
annotated by Louis Bergeron. Dunod, Paris, 1929. Paper, 
7 X 10in., 508 pp., illus., diagrams, 118.70 fr. 


’ 


Professor Pfleiderer’s ‘‘Die Kreiselpumpen,”’ which has taken 
rank as one of the most important treatises on centrifugal pumps, 
here appears in a French translation. The translator has added 
to the value of the book by numerous notes giving his own ideas 
and the results of his own investigations and experience. 


By John L. Bray. Ginn & Co., 
Cloth, 6 X 9 in., 568 pp., 


PRINCIPLES OF METALLURGY. 
Boston, 1929. (Engineering series.) 
illus., tables, $5.80. 

A concise presentation of metallurgical practice from the min- 
ing of the ore to the sale of the refined metal. Refractories, 
fuels, and metallography are also treated, and references to 
further information given. Should be especially useful for stu- 
dents of other branches of engineering who wish a general sur- 
vey of this subject. 


PRINCIPLES OF THE HEAT TREATMENT OF STEEL. By the Metal- 
lurgical Staff of the Bureau of Standards. American Society 
for Steel Treating, Cleveland, 1928. Cloth, 6 X 9 in., 93 pp., 
$1.50. 

Presents the elementary facts and principles in concise form 
and in the simplest terms possible. The book is intended as an 
introduction to more extensive treatises and periodicals for use 
by beginners and practical men. A valuable bibliography is 
included. The book is confined to carbon steels. 

Rartway ENGINEERING AND MAINTENANCE CyctopepiA. Third 
edition edited by Elmer T. Howson. Simmons-Boardman 
Publishing Co., New York, 1929. Cloth, 9 X 12 in., 1116 pp., 
illus., plates, diagrams, $7. 


This well-known manual of American railroad practice covers 
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the construction and maintenance of the fixed property. Track, 
bridges, buildings, water service, and signaling are covered, 
attention being given to the materials used, the processes of 
construction and operation, and the equipment employed. Cor- 
rect definitions of terms are given, and the latest standard speci- 


fications. 


RENFORCEMENT DES SovupurRES, Covuvre-JoInts DiscontTinus 
Soupes. By E. Hoehn. Ch. Béranger, Paris et Liége, 1929. 
Paper, 6 X 9 in., 103 pp., diagrams, tables, 20 fr. 

A study of the value of welded butt straps as a reinforcement 
of welded joints in boilers and other pressure vessels. The 
results of tests are given and the distribution of stresses discussed. 
Data are given for use by designers. 


STeAM AND Gas ENGINEERING. By Thomas E. Butterfield. D. 
Van Nostrand Co., New York, 1929. Cloth, 6 X 9 in., 481 pp., 
illus., diagrams, tables, $4.50. 

An introductory text for engineers by the professor of heat 
power engineering at Lehigh University. The entire field of 
power production from steam and gas is covered, with emphasis 
upon the natural laws involved and upon the various kinds of 
apparatus used to apply them in practice. Several chapters are 
devoted to descriptions of engines, boilers, gas producers, and 
other apparatus. Many problems are given. 


THEORIE UND TECHNIK DER FLUGASCHENABSCHEIDUNG MIT BESON- 
DERER BERGCKSICHTIGUNG DER KOHLENSTAUBANLAGEN IM 
EvuROPAISCHEN AUSLANDE. By E.Heitmann. (Berichtfolge des 
(Kohlenstaubausschusses des Reichskohlenrates. No.2.) V.D.I. 
Verlag, Berlin. Paper, 8 X 12 in., 45 pp., illus., diagrams, 
3 r.m. 

The author was commissioned in 1928 to visit the countries 
in western Europe and study the methods in use for meeting the 
smoke problem, especially in plants burning pulverized coal. 
His report discusses the theory of ash separation from flue 
gases and methods of measuring the separation attained, and 
describes and criticizes the noteworthy systems of ash elimination 
in use. Some remarks are made on possible uses for fine ash and 
on the expense of collection. 


TRANSACTIONS OF THE FUEL CONFERENCE. World Power Confer- 
ence, London, 1928. Percy Lund, Humphries & Co., 1928. 
Fabrikoid, 6 X 10 in., 4 vol., illus., diagrams, maps, tables, 
fabrikoid, £12. 

A wealth of information on the preparation, transmission, and 
utilization of fuel is here made available. Nearly 170 papers, 
prepared by authorities from 48 nations, present the best prac- 
tices in these subjects and suggest improvements. 

Volume one is devoted to the coal and oil industries. The 
economic and general considerations of these industries, the 
sampling and testing of coal, its cleaning, drying, and briquetting, 
and the composition, classification, preparation, storage, and 
handling of liquid fuels are discussed. 

Volume two considers the composition, preparation, storage, 
and handling of gaseous fuels and the products of the carboniza- 
tion industry, the utilization of fuels for generating steam and 
producing electricity, and the utilization of fuels and electricity 
for industrial-furnace work. 

Volume three covers various topics: the domestic utilization 
of fuels and electricity, low-temperature carbonization, pul- 
verized fuel, internal-combustion engines, power transmission, 
waste-heat recovery, peat, and power alcohol. An elaborate 
general index forms the fourth volume. 

The papers emphasize the economic aspects of these subjects 
rather than the technical. Together, they form the most ex- 
haustive report on fuel in existence. 
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AIRPLANE ENGINES 


Barrel. A New Barrel Engine. Aeroplane 
(Lond.), vol. 37, no. 9, Aug. 28, 1929 (Aero- 
nautical Engineering Supplement), pp. 561-562 


and 564, 3 figs. Possibilities in wobble-plate 
or barrel-type, of engine for airplane are dis- 
cussed; explanation of how Turner Model X 
engine converts reciprocating motion of piston 
into rotary motion of shaft and, at same time, 
effects speed reduction between cycle of opera- 
tion of piston and final revolution of shaft; 
ratio may be 1 to 1, or if desirable, any ratio 
up toinfinity; efficiency and durability of design; 
saving in first cost. 

Humidity Effects. Horsepower Correction 
for Atmospheric Humidity, D. B. Brooks 
Soc Automotive Engrs.—Jl, vol. 25, no. 3, 
Sept. 1929, pp. 277-283, 8 figs. Results of series 
of tests made on two multi-cylinder engines to 
determine effect of humidity on engine per- 
formance; basis was oxygen-content hypothesis 
that presence of any given volume of water 
vapor in cylinder, by lessening oxygen present, 


reduces quantity of fuel that can be burned 
efficiently per cycle decreasing power output; 
nomograms enabling humidity correction to be 
obtained from thermometer and barometer 
readings given. 

Spark Plugs. The Development of — 


Plugs for Aircraft Engines. Aeroplane (Lond.) 


vol. 37, no. 9, Aug. 28, 1929 (Aeronautical Engi- 
neering Supplement), p. 565, 4 figs. Design 
of Lodge Aero A-40, A-30, and A-20 spark plugs 


is discussed; early design of mica-insulated 
spark plug; used for high-compression engines, 
Model A-30 has patented heat-conducting copper 
sleeve between mica and steel-alloy center pin; 
making plug for Rolls Royce F type engine that 
will withstand great heat; A-20 used for engines 
of medium compression. 


Pistons. Heat Flow in Aircraft Engine 
Pistons, C. F. Taylor and M. S. Huckle. Avia- 
tion, vol. 27, no. 12, Sept. 21, 1929 (Aeronautical 


Eng. Supp.), pp. 634-639, 10 figs. Results of 
investigation to determine amount of heat 
leaving piston by convection to air and vapor 
in crankcase; apparatus used by Huebotter and 
Young was modified; crankcase gas cooling 
simulated; increase, due to air flow, in total 
amount of heat flowing through aluminum alloy 
pistons was from 23 to 53 per cent of original 
amount, depending on rate of air flow; increase 
was appreciably greater in case of ribbed piston. 
Bibliography. 


AIRPLANE MATERIALS 

Magnesium Alloys. Magnesium and Its 
Alloys in Aircraft, W. G. Harvey. Am. Electro- 
chem. Soc.—Advance Paper, no. 34, for mtg. 
Sept. 19-21, 1929, pp. 367-377, 6 figs. Mag- 
nesium metal is one-third pede than aluminum, 
and is used in airplane construction; due to its 
inherent chemical and mechanical characteristics, 
it has been difficult to work metal into useful 
shapes; however, recently, through discovery 
of methods of purification of metal and of methods 
of heat treatment of magnesium alloys, most 
fabricating obstacles have been overcome; 
mechanical properties of magnesium alloys are 
tabulated. 


AIRPLANE PROPELLERS 


Fuselage Interference. Airscrew Body In- 
N. I 


terference, C. A Lock. Roy. Aeronautical 
Soc.—Jl. (Lond.), vol. 33, no. 224, Aug. 1929, 
pp. 631-658 and (discussion) 659-666, 23 figs 


Semi-empirical method of using propeller strip 
theory to take account of mutual interference 
of body and tractor propeller; brief account of 
wind-tunnel experiments starting from original 
tests of family of propellers providing evidence 
for theory’s accuracy; blunt spinner has slight 
superiority when propeller is far back; best 
position for housing propeller in nose; effect 
of body on torque coefficient of any propeller; 
best relative size of propeller and body; effect of 
excrescenses. Bibliography. 


AIRPLANES 


Airfoils. The Prediction of 
acteristics, G. J. Higgins. Nat 
mittee for Aeronautics—Report no 
17 figs. Methods by which aerodynamic char- 
acteristics of air foil may be calculated with 
sufficient accuracy for use in airplane design are 
described and developed; these methods for 
prediction are based on present aerodynamic 
theory and on empirical formulas derived from 
data obtained in N.A.C.A. variable-density wind 
tunnel at Reynolds’ Number corresponding ap- 
proximately to full scale. Bibliography. 


Airfoil Char- 
Advisory Com 
312, 13 pp., 


Autogiros. See AUTOGIROS. 
Design. Possible Improvement of Present- 
Day Aijircraft, H. Alfaro. Soc. Automotive 


Engrs.—Jl., vol. 25, no. 3, Sept. 1929, pp. 207- 
216 and (discussion) 216 and 224, 6 figs. De- 
vices to increase safety, efficiency, and comfort 
in flight described with results of wind tunnel 
research; variable-lift unit improvements; lift- 


increasing mechanisms with particular reference 
to flap developed by author; improved rolling 
control arrangement; locating rail surfaces out 
of propeller slipstream to increase longitudinal 
stability; reducing parasite resistance; better 
utilization of available engine horsepower by 
employing variable-pitch propeller; protection 
against fire. 

Rubber Tires for. Some Information About 
Airplane Tires, C. J. Cleary. U.S. Air Services, 
vol. 14, no. 9, Sept. 1929, pp. 54-58, 4 figs. 
Airplane tires and automobile tires have little in 
common; no essential difference in materials but 
construction differs; functions of automobile and 
airplane tires compared; mathematical relation- 
ship between area of foot print made by tire, 
inflation pressure, and load carried by tire; air- 
plane tires as shock absorbers; specification data; 
principle of oversizing of tires, which is carried 
further in airplane practice rather than auto- 
mobile. 


Seaplanes. See SEAPLANES. 

Stability. Airplane Stability, L. B. Richard- 
son. Soc. Automotive Engrs.—Jl., vol. 25, no. 3, 
Sept. 1929, pp. 225-231 and (discussion) 231- 
232, 12 figs. Statical and dynamical longitudinal 
stabilities, lateral and directional stability, auto- 
rotation and spinning of airplanes are discussed 
with special consideration to flat spin; to avoid 
flat-spinning tendencies, biplanes should be given 
ample stagger and gap; factors tending to damp 
yaw should be emphasized without making air- 
plane clumsy from excessive directional stability; 
weights in fuselage should be concentrated along 
small portion of length of airplane, and those in 
tail avoided. 

Welding Parts. The Welding of Stamped 
and Formed Aircraft Parts, S. C. Clark and 
W. L. Gastob. Metal Stampings, vol. 2, no. 9, 
Sept. 1929, pp. 709-712, 5 figs. Trends in use 
of welded-steel construction; design of joints, 
tests, inspection, and researches. 


AIRPORTS 

Planning. How Shall We Design Our Air- 
ports? W. E. Arthur. Sci. American, vol. 141, 
no. 4, Oct. 1929, pp. 298-301, 5 figs. Factors 


to be considered in planning an airport for 
future traffic; preliminary survey suggested; 
landing fields no longer suffice; complete air- 
ports with every possible facility must be desigued 
and built; advantages in numerous types of 
runway surfaces including brick, turf, rolled 
cinders, and Tarvia; types of hangar roof con- 





_ Note.—The abbreviations used in 
indexing are as follows: 
Academy (Acad.) 

American (Am.) 

Associated (Assoc.) 

Association (Assn.) 

Bulletin (Bul.) 

3ureau (Bur.) 

Canadian (Can.) 

Chemical or Chemistry (Chem.) 
Electrical or Electric (Elec.) 
Electrician (Elecn.) 


Engineer (Engr. [s]) 
Engineering (Eng.) 
Gazette (Gaz.) 
General (Gen.) 
Geological (Geol.) 
Heating (Heat.) 
Industrial (Indus.) 
Institute (Inst.) 
Institution (Instn.) 
International (Int.) 
Journal (Jl.) 
London (Lond.) 


Machinist (Mach.) 
Magazine (Mag.) 
Marine (Mar.) 
Materials (Matls.) 
Mechanical (Mech.) 
Metallurgical (Met.) 
Mining (Min 
Municipal (Mun.) 
National (Nat.) 


Proceedings (Proc.) 
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Machinery (Machy.) 


New England (N. E.) 


Record (Rec.) 
Refrigerating (Refrig.) 
Review (Rev.) 

Railway (Ry.) 

Scientific or "Science (Sci.) 
Society (Soc.) 
State names (IIl., Minn., etc.) 
Supplement (Supp. ) 
Transactions (Trans.) 

United States (U. S.) 
Ventilating (Vent.) 

Western (West.) 
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struction and doors; grouping of buildings; 
subway and overhead-bridge idea of passenger 
concourses. 


AIRSHIPS 


R.101. R.101, V. C. Richmond. Roy. Aero- 
nautical Soc.—Jl. (Lond.), vol. 33, no. 224, 
Aug. 1929, pp. 686-715 and (discussion) 715- 
723, 21 figs. Principal features of British air- 
ship R101 and reasons for their employment are 
discussed; aerodynamic characteristics; trans- 
verse and longitudinal structural arrangement; 
ring frames without radial bracing; shape for 
bow; fin structure; passenger accommodation; 
structural detail; pressure control; gas valves; 
air vents in outer cover 


ALLOYS 

Aluminum. See ALUMINUM ALLOYS. 

Bronze. See BRONZE. 

Magnesium. See AIRPLANES, Materials. 

Special. Alloys (Legierungen), E. R. Thews 
Giesserei-Zeit. (Berlin), vol. 26, no. 16, Aug. 15, 
1929, pp. 450-455. First article of series giving 
review of special alloys compiled by author and 
arranged alphabetically; list includes over 3000 
alloys which are described briefly; first instal- 
ment lists “A” aluminum alloy, aalener zinc 
alloy, Admiralty bronze, admos metal; adnic; 
advance metal; aerial; aero metal; aerolite; 
aeron; aich metal; aix leaf gold; ajax metals; 
aladar, alargan, albata, and albatra metal, etc. 


ALUMINUM ALLOYS 
Properties. Aluminium and Its Alloys, 


. . ©. Gwyer. Engineer (Lond.), vol. 148, 
no. 3844, Sept. 13, 1929, pp 281-283, 8 figs. 
Review of investigations carried out in recent 
years on aluminum alloys; advances made in 
knowledge of corrosion and protection; consider- 
ation of constitution of more important aluminum 
alloys particularly aluminium-copper, aluminium 
copper-zinc, and aluminium silicon. 
ALUMINUM CASTINGS 

X-Ray Analysis. X-Ray Inspection of Cast- 
ings. Elec. World, vol. 94, no. 11, Sept. 14, 
1929, p. 530, 2 figs. Figures showing acceptable 
condition of homogeneity and pronounced flaws 
justifying rejection. 


AUTOGIROS 
Principles of. The Autogiro, J de la Cierva. 
Soc. Automotive Engrs —Jl., vol. 25, no. 


Sept. 1929, pp. 204-206, 1 fig. Principles of 
autogiro are discussed; present machines also 
have two small low monoplane fixed wings that 
act mainly as supports for ailerons, fixed tail, 
elevator, fin and rudder; efficiency of autogiro 
and airplane compared. 


AUTOMOBILE ENGINES 


Carburetors. Stromberg Downdraft Car- 
buretor Obviates Lifting of Fuel, M. W. Baker. 
Automotive Industries, vol. 61, no. 11, Sept. 14, 
1929, pp. 381-382, 2 figs. Description of new 
features introduced by Stromberg Motor De- 
vices Co. in new Model D series carburetor, 
which made its first appearance on 1930 Chrysler 
cars; several changes in jet position and other 
details were made necessary by reversal of air 
stream, but general plan of vertical unit was 
retained; mew vacuum accelerating pump; 
operation of assembly is outlined. 


Combustion Chambers. Combustion- 
Chamber Design in Theory and Practice, W. A. 
Whatmough. Soc. Automotive Engrs.—Jl., vol. 
25, no. 3, Sept. 1929, pp. 249-263, 24 figs. 
Failure of heat theory; working principles of 
combustion; reasons underlying decision to 
use particular type of engine in automobile; 
limitations imposed upon induction as well as 
combustion following selection of particular 
form of combustion chamber; influence of 
spark-plug location on detonation and pressure 
rise; overcooling and flame quenching; What- 
mough principles of combustion control; super- 
efficiency combustion chamber head. 


Crankshafts—Torque. Inertia Torque. 
Automobile Engr. (Lond.), vol. 19, no. 258, 
Sept. 1929, pp. 344-346, 8 figs. Question of 
torque due to inertia of reciprocating parts of 
automobile crankshafts is discussed; curves 
showing relative forces acting on shafts of various 
types of engines are illustrated; nature of crank- 
shaft distortion caused is considered; best crank- 
shaft arrangement for four- and _ six-cylinder 
engines; straight eights built with several 
different arrangements of crankshaft, one ar- 
rangement giving much smaller torque; 8- 
cylinder diagonal 60- and 90-deg. engines; 12 
cylinder engines; radial engines. 

Pistons, Machining. Finishing Pistons. 
Automobile Engr. (Lond.), vol. 19, no. 258, 
Sept. 1929, pp. 347-348, 2 figs. Methods of 
finishing automobile-engine pistons are dis- 
cussed with details of special honing tool de- 
veloped by Clement Talbot for producing satin 
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finish on cast-iron skirt of their special built up 
pistons; piston skirt is finished after assembly 
of gudgeon pin and connecting rod; coned 
sleeve made with two separate internally coned 
facings; method is purely finishing process but 
is carried out on production basis. 


AUTOMOBILE PLANTS 


Materials Handling. Monorails—the Carry- 
alls in the Studebaker Plant. Am. Mach., 
vol. 71, no. 13, Sept. 26, 1929, pp. 540-542, 
8 figs. Ways in which automobile parts are 
transported in Studebaker plant with great 
saving of space are illustrated in eight halftones 
each accompanied by brief explanation. 


AUTOMOBILES 


Brakes. Bosch Brake Auxiliary (Der Bosch- 
Bremshif), F. Trautmann. Automobil-Rund- 
schau (Berlin), vol. 31, no. 17, Sept. 1, 1929, 
pp. 359-362, 5 figs. New brake is claimed to 
be cheap yet reliable and effective; its design 
and operation are described in detail; important 
feature is control of braking pressure by electro- 
magnetic valve. 

Front - Wheel Drive. Transmission and 
Worm Gear of Ruxton Front-Wheel Drive Car 
Are Combined in Single Unit, P. M. Heldt. 
Automotive Industries, vol. 61, no. 9, Aug. 31, 
1929, pp. 298-301, 5 figs. Description of Rux- 
ton front-drive car relating chiefly to trans- 
mission and drive features; 8-cylinder in-line 
Continental engine set on frame with flywheel 
bell housing forward; arrangement of engine 
accessories differs considerably from that in 
other cars; all universal joints used are of Weiss 
constant-velocity type, one at knuckle end per- 
mitting angularity of more than 32 deg.; trans- 
mission and final drive combined in single unit. 

Riding Qualities. Preliminary Report on 
Fatigue Produced by Automobile Riding, F. A. 
Moss. Soc. Automotive Engrs.—JIl., vol. 25, 
no. 3, Sept. 1929, pp. 298-303, 10 figs. Report 
of results obtained in study of fatigue incident 
to motor travel, which is part of Society's Riding 
Qualities Research program; series of physio- 
logical tests conducted after muscular fatigue 
had been induced by known amount of work; 
fatigue which accompanies riding in automobiles 
is very largely nerve, rather than muscular, 
fatigue; muscular fatigue is fairly satisfactorily 
indicated; most promising measures of nerve 
fatigue which accompanies automobile riding 
outlined. 


Suspension. Balanced Axle Suspension. 
Autocar (Lond.), vol. 63, no. 1762, Aug. 9, 
1929, p. 277, 1 Description of suspension 
system for automobiles designed by R. Greaves 
which used one spring for all four wheels. 

Transmissions. Recent Progress in Speed 
Gear Boxes for Automobiles (Les récents progrés 
des boites de vitesses pour automobiles), G 
Delanghe. Génie Civil (Paris), vol. 95, no. 9, 
Aug. 31, 1929, pp. 201-203, 10 figs. Various 
methods of designing gear boxes for automobiles 
are discussed; details of gear boxes with four 
combinations and third muffled speed, covering 
those of Panhard and Levassor, and Mathis 
Biflex system; Voison compound and Blério 
speed relays are also described. 


AUTOMOTIVE FUELS 


Detonation. The Influence of Cylinder 
Design on Pinking, G. B. Maxwell and R. V. 
Wheeler. Inst. of Petroleum Tech.—JI!. (Lond.), 
vol. 15, no. 75, Aug. 1929, pp. 415-420 and 
(discussion) 420-427, 4 figs. partly on supp. 
plate. Formation of stationary waves in gaseous 
explosions; inflammation of turbulent mixtures; 
influence of dimensions and shape of combustion 
space: position of source of ignition; contour of 
combustion space; restrictions at sensitive point 
in combustion space. 


AVIATION 
New oe Methods. Aerial Naviga- 
tion, C. . G. Jeffrey. Aeronautics, vol. 5, 


no. 4, Oct. ry pp. 29, 30, and 80, 8 figs. Neces- 
sity for new reduction methods in navigating air 
which will be less tedious, possibly a little less 
accurate, but more speedy; objections to use of 
logarithmic or other tables; use of graphical 
methods employing curves is explained; mechani- 
cal methods; use of Bygrave slide rule; Wim- 
peris and Horsley slide rule based on d’Ocagne 
nomogram; combination of graphical and 
mechanical methods found in Baker's Navigation 


Machine 


BALANCING MACHINES 
Krupp-Losenhausen. Krupp-Losenhausen 

Static and Dynamic Balancing Machines. Am. 

Mach., vol. 71, no. 13, Sept. 26, 1929, p. 571, 


Vou. 51, No. 12 


1 fig. Description of two Krupp-Losenhausen 
static and dynamic balancing machines equipped 
with magnetic means for counter-balancing out- 
swing of unbalanced parts; electric balancing 
device consists of current-breaking system and 
for creating magnetic field double magnet which 
is attached to oscillating frame. 

Olsen-Lundgren. Development of the New 
Method of Balancing Rotating Parts, C. N. Flet- 
cher. Machy. (Lond.), vol. 34, no. 885, Sept. 
26, 1929, pp. 817-819, 4 figs. Description of 
latest improved Olsen-Lundgren bal: ancing ma- 
chine and of transfer instrument which give it 
greater ease of operation and calculation; method 
of measuring forces quite different; micrometers 
take place of weights and screws; new operation 
procedure outlined; design of transfer instru- 
ment explained; production balancing of quanti- 
ties. 

Rotor. The Westinghouse Rotor-Balancing 
ses. Engineering (Lond.), vol. 128, no 

3322, Sept. 13, 1929, pp. 317-319, 10 figs. Ma- 
chine made by W estinghouse Electric and Mfg. 
Co., is capable of balancing rotor up to 30 ft 
long and 15 ft. in diam. with total weight of 
134 tons, rotor is carried on two bearings, which 
are mounted so they can oscillate in horizontal 
plant; machine is driven by electric motor. 


BEARINGS, JOURNAL 


Lubrication. Lubricating Film of Journal 
Bearings and Its Measurement Through Inter- 
ference (Die Schmierschicht in Gleitlagern und 
ihre Messung durch Interferenz), R. Wolff 
V.D.I. Zeit. (Berlin), vol. 73, no. 34, Aug. 24, 
1929, pp. 1198-1202, 27 figs. Measuring method, 
mathematical analysis and practical data ob- 
tained. 


BOILER FEEDWATER 


Treatment. Feedwater Treatment in Steam 
Power Plants (Speissewasserpflege im Waerme- 
traftbetrieb), M. Rohrlach. Waerme (Berlin), 
vol. 52, no. 36, Sept. 7, -1929, pp. 708-710 
Notes on feedwater treatment processes and 
their application; best methods of feedwater 
degasification are discussed; vacuum degasifica- 
tion and high-pressure systems; cost of treat- 
ment. 


BOILER FIRING 


Low-Grade Fuels. Effect of Fouling on 
Boiler Efficiency, J. W. Pierson. Am. Soc. 
Mech. Engrs.—Advance Paper, for mtg. Oct 
7-10, 1929, 3 pp., 5 figs. Subject considered 
concerns situation that confronts those in Middle 
West who out of necessity are required to burn 
some of low-grade fuels of Illinois; fouling con- 
ditions incident to use of such fuel with chain- 
grate firing with high relative ratings are dealt 
with; data presented show efficiency character- 
istics of operating cycle with this low grade fuel 
compared to that which would exist when using 
better fuel. 


BOILER FURNACES 


Water-Cooled. Economics and Design of 
Water-Cooled Furnaces, J. S. Bennett and 
P. N. Oberholtzer. Am. Soc. Mech. Engrs.— 
Advance Paper, for mtg. Oct. 7-10, 1929, 9 pp., 
16 figs. Experience of one manufacturer in 
designing and operating water-cooled furnaces 
is given; deals particularly with water-cooled 
furnaces for underfeed stokers, and study of 
results and conditions of several actual installa- 
tions is presented. 


BOILER OPERATION 


Efficiency. Thermal Absorptivity of Heating 
Surfaces of Boilers and Its Influence on Their 
Efficiency (La ‘‘receptivité thermique” des sur- 
faces de chauffe des chaudiéres et son influence 
sur le rendement), J. Bourdel and R. Mollard. 
Revue Universelles des Mines (Liege), vol. 72, 
no. 2, July 15, 1929, pp. 42-44. Critical discus- 
sion of factors tending to lower efficiency of cen- 
tral power stations, in spite of modernized con- 
struction and complexity of precise measuring 
instruments; notes on actual tests of Babcock 
and Wilcox boiler, with and without Williams 
vaporization system; increased yield of 5.85 per 
cent is indicated. 


BOILER PLANTS 


Fuel Economy in. Relative Economy of 
Pulverized Coal, Oil, and Gas as Boiler-Plant 
Fuels, M. Frisch. Am. Soc. Mech. Engrs.— 
Advance Paper, for mtg. Oct. 7-10, 1929, 
10 pp. Where plants are so iocated that several 
fuels are obtainable; management must de- 
termine which fuel is most economical; analysis 
of cost of making steam with each of available 
fuels is necessary, various commonly used fuels 
are compared as to their relative economy; 
influence of each fuel on overall plant perform- 
ance and economy is considered; paper sums up 
relative plant efficiency and relative plant econ- 
omy to be expected of various fuels. 
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BOILER PLATES 


Calculation. Are the Usual Formulas for 
Calculating Cylindrical Jackets and Dished 
Heads Correct? (Sind die ueblichen Berechnungs- 


formeln fuer zylindtische Mz rk und Woelb 
boeden fuer Kessel richtig? F. Von Zeipel 
Waerme (Berlin), vol. 52, no. 35, Aug. 31, 1929 


pp. 685-656. Formulas for thickness of plate of 
drum jackets for tangential, axial, and combined 
stresses; limit values for last-named formulas as 
well as for Bach's formula for high pressures; 
formulas for plate thickness of dished heads in 
case of combined stress and application of this 
formula according to latest code; relation between 
stress of longitudinal and cross sections of cylin 
drical jacket 

Stresses. Failures and Life of Boiler in 
Relation to Stresses and Strength of Matertal 
(Schaeden und Lebensdauer der Damptkessel in 
ihrer Abhaengigkeit von der Beanspruchung und 
Schwingungsfestigkeit der Werkstoffe), M. Ulrich 
Waerme (Berlin), vol. 52, no. 30, July 27, 1929 
pp. 567-574, 8 figs. Stresses in riveted boiler: 
are considerably greater than those permissible in 
machinery; nevertheless life of boiler can be 
practically unlimited; method is proposed ac 
cording to which results of vibration tests can be 
combined with results of observations on boilers 
in operation so that boiler owner may obtain idea 
of relation between materials stress and life of 
boiler. 


BOILERS 


Control, Electric. Automatic Electric Boiler 
Control (Selbsttaetige Kesselregelung auf elek- 
trischem Wege), M. Moeller Waerme (Berlin), 
vol. 52, no. 36, Sept. 7, 1929, pp. 706-707, 2 figs 
Automatic control system of Siemens and Halske 
is described; Wheatstone bridge is used as con- 
trol switch; group of boilers can be controlled by 
main regulator; practical tests demonstrated 
economic advantages of system 

Design. Most Economic Steam Pressure and 
Increase in Efficiency (Wirtschaftlichster Dampf- 
druck und Leistungssteigerung), Ebel Waerme 

Berlin), vol. 52, no. 30, July 27, 1929, p. 585 
Consolidation of heating surface (by use of fewer 
and larger units) and increasing output are two 
ways of considerably reducing boiler costs per 
ton of steam; reduction of power costs in this 
way is greater than by pressure increase alone 
medium pressure is most advantageous 

Electric. Mascarini A.C Steam Boiler 
Elec. Times (Lond.), vol. 76, no. 1973, Aug. 15 
1929, pp. 234-235, 2 figs Mascarini electric 
boiler manufactured by Bastian Meter Co, 
England, for which this concern has sole rights 
in British Empire is described; diagrammatic 
layout of equipment is given 

Heat Transmission in. Heat Transfer in 
Steam Boilers (Warmteoverdracht in Stoom 
ketels), H. C Roosa Polytechnisch Week 
blad (Amsterdam), vol. 23, no. 32, Aug. 8, 1929 
pp. 563-566, 7 figs. Various difficulties had 
been experienced with newly installed Babcock 
and Wilcox boiler with Walther chain grate and 
so-called additional furnace for flue dust, because 
furnace ceiling collapsed when some months in 
use; cause was expected to result from heat 
transfer conditions, and on the basis of an ar 
ticle by Von Pritzelwitz van der Horst in De 
Ingenieur of 1924 on the subject, improvement 
was obtained 

High-Pressure. Calculation of Wall Thick- 
nesses of High-Pressure Boiler Drums (Berech- 
nung der Wanddicken von Hochdruckkessel- 
trommein), W. Baehren. Waerme (Berlin), vol. 
52, no. 30, July 27, 1929, pp. 594-602, 23 figs 
German official formula is given; elastic-limit 
formula; investigation of stresses; Torkret drum 
insulation. 


Tests of an Atmos High-Pressure Boiler. 
Engineer (Lond.), vol. 148, no. 3842, Aug. 30, 
1929, pp. 218-219, 1 fig. Brief description of 
installation of atmos boiler to drive impulse 
turbine; boiler, which is built for pressure of 
1565 lb. per sq. in., comprises two squirrel-cage 
rotors, each of heating surface of 247.5 sq. ft., 
arranged in longitudinal direction; superheater 
is mounted immediately above them, and flanked 
on each side by one-half of feedwater heater 
two halves of latter are arranged in parallel as 
regards water circulation, and each presents two 
passes in series for flue gases; the latter are de- 
livered into steel chimney by means of an induced 
draft fan 


Locomotive. See LOCOMOTIVES, Boilers. 
BRONZE 

Properties. Characteristics of Hy - ten - sl 
Bronze. Am. Mach., vol. 71, no. 13, Sept. 26, 


1929, p. 561 (plate no. 46), 1 fig. Description 
of physical characteristics of Hy-ten-sl bronze 
which has great strength, toughness, hardness, 


and resistance to corrosion, combined with good 
properties; 


machining for worm-wheel drives 
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operating at slow to moderate speeds under heavy 
load and for gears subjected, two shock grade 
No. 3 is recommended; recommended cutting 
angles for machining Hy-ten-sl bronze are illus- 
trated. 


C 


CABLEWAYS 

Design. Suspension Lift—-New Type of 
Cableway (Der Schwebelift, eine neue Bauweise 
von Luftseilbahnen), R. Petersen Bautechnik 
(Berlin), vol. 7, nos. 31 and 34, July 19 and 
Aug. 9, 1929, pp. 477-482 and 517-520, 35 figs 
Theory, features, design, and applications of 
author's type of cableway transporter, working 
on principle of endless belt; use of such cable 
ways in ports and for mountain railways 


CARS, REFRIGERATOR 


Design. Practice in Refrigerator Car Design, 
E. A. Sweeley. Refrig. Eng., vol. 18, no. 3, 
Sept. 1929, pp. 67-68 and (discussion) 68-70 
Development in design of refrigerator cars has 
been based upon theory of ice refrigerator 
temperated by service require ments and experi- 
ence; greatest problems in this work has been 
waterproofing of floors, construction of roof and 
other practical considerations. 


CASE HARDENING 


Carburizing Material. Economical Re-use 
of Solid Carburizing Material, H. B. Knowlton 
Automotive Industries, vol. 61, no. 12, Sept. 21, 
1929, pp. 419-420. Economical re-use of solid 
carburizing material is discussed; in experimental 
work extending over two years, author found it 
possible to decrease addition after each run from 
33 per cent to 12 per cent without change in 
depth of case and proportion of carbon in different 


zones; experimental carburizing was done in 
modern automatic controlled counterflow fur- 
nace; carburizer chemical content tests. Ab 


stract of paper presented before Am. Soc. for 
Steel Treating. 

Progress in. Progress in Case Hardening 
(Neuere Fortschritte auf dem Gebiete der Ein 
satzhaertung), A. Jaeschke. Zeit. fuer die 
gesamte Giessereipraxis (Berlin), vol. 50, no. 34, 
Aug. 25, 1929, pp. 135-137. It is claimed that 
advantages of calcium-cyanide baths are greatly 
overrated; protective value of copper, nickel, 
and tin against cementation varies greatly; use 
of Schoop metal-spray process has proved un- 
economic; accuracy of method of measuring 
depth of case; conditions which lead to failures 
in case hardening. 


CAST IRON 


High-Test, Heat Treatment of. The Heat- 
Treatment of Grey Cast Iron, E. E. Marbaker 
Foundry Trade Jl. (Lond.), vol. 41, no. 680, 
Aug. 29, 1929, pp. 153-155. Results of various 
investigations dealing with heat treatment for 
improving properties of castings; influence of 
time element; low-temperature annealing for 
removal of strains in castings; high-temperature 
annealing to influence changes in structure 

Superheating. Superheating of Cast Iron 
(Die ee von Gusseisen), P. Barden- 
heuer and K Zeyen. Mitteilungen aus dem 
Selece tiicctptinatios fuer Eisenforschung zu 
Duesseldorf (Duesseldorf), vol. 11, no. 13, 
1929, pp. 225-235, 74 figs. on supp. plates. See 
also Giesserei (Duesseldorf), vol. 16, no. 33, 
Aug. 16, 1929, pp. 733-746, 74 figs. on supp. 
plates. Application of superheating charge to 
graphite refining, influence of superheating tem- 


perature on grain formation; distribution of 
mixed crystals and graphite eutectoid; relations 
between chemical composition, structure, and 


mechanical properties; methods of preventing 
deleterious effect of superheating on structure 
and mechanical properties. 


CHAIN DRIVE 


Variable-Speed. Variable-Speed Drives for 
Long Conveyor Chains, R. W. Drake. Indus. 
Eng., vol. 87, no. 9, Sept. 1929, pp. 439-443, 
6 figs. Discussion of control equipment, to- 
gether with essential data on layout of variable- 
speed conveyor chain drives employing two or 
more d.-c. motors; horsepower required to drive 
conveyor chains; variable-speed chain installa- 


tions. 
CHROMIUM STEEL 

Welding. Welding Rustproof Steels, W. 
Hoffmann. Nat. Advisory Committee for Aero- 


nautics—Tech. Memo., no. 531, Sept. 1929, 
9 pp., 18 figs. on supp. plates. Results of experi- 
ments with two chrome-steel and two chrome- 
nickel-steel sheets; rustproof steels easily welded 
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by acetylene-oxygen process; welding rods must 
be protected in arc welding; hardness resulting 
must be removed by thermal treatment; owing 
to its loss in carbon, silicon, and manganese, steel 
melted in gas flame or electric are is more rust- 


proof. Bibliography. Paper presented before 
German Acetylene Society and published in 
Autogene Metallbarbeitung, Dec. 15, 1927. 
CLUTCHES 

Magnetic. Magnetic Clutches, C. H. S 
Tupholme. Mech. World (Manchester), vol. 


86, no. 2227, Sept. 6, 1929, pp. 220-221, 3 figs. 

Advantages of magnetic clutch for connecting 
prime movers to driven machinery, particularly 
where space along shafts is limited, or where 
clutch must be placed in almost inaccessible 
position; design and operation of clutch; ap- 
plication to fan drives for ventilation purposes 
in Liberty Tunnel at Pittsburgh; proper method 
for selecting clutch 


COLD-STORAGE PLANTS 


Tampa, Fla. A Modern Southern Refrigera- 
tion Fortress, M. Price. South. Power Jl., 
vol. 47, no. 9, Sept. 1929, pp. 50-55, 3 figs. 
Description of combined use of brine and fresh 
water spray air washing and direct expansion in 
serving demands for refrigeration and processing 
in outstanding Florida terminal plant; descrip- 
tion and list of plant equipment. 


CONVEYORS 


Monorail. Fundamentals Which Should Be 
Observed in Design and Application of Tramrail 
Systems, E. T. Bennington. Am. Soc. a 
Engrs.—Advance Paper, for mtg. Oct. 21- 
1929, 5 pp., 11 figs. There are many a 
mental principles of design for overhead con- 
veying machinery that cannot be safely over- 
looked if system is to be subjected to severe 
service; even if it is not to be subjected to severe 
service, from standpoint of safety and ease of 
handling these principles should all be under- 
stood and observed; this paper contains only a 
few of more important principles of design and 
application. 


COREMAKING 


New Methods. 
making Methods, 


Ford Introduces New Core- 
P. Dwyer. Foundry, vol. 57, 
no. 18, Sept. 15, 1929, pp. 772-776 and 783, 
10 figs. Description of new coremaking methods 
employed in Ford Motor Co. foundry at River 
Rouge with details of foundry buildings; method 
is contrary to universal practice in ingot mold 
foundries which has been to form mold and core 
in upright position; in Ford plant they are 
molded horizontally and cast vertically; cores 
are hard in center and soft on outside. 


COUPLINGS 


Flexible. The ‘‘Carrier-Ring” Flexible Coup- 
ling. Engineer (Lond.), vol. 148, no. 3845, 
Sept. 20, 1929, p. 312, 8 figs. In coupling de- 
scribed, ‘ends of shafts are each provided with 
spider resembling spur wheel with deeply cut 
teeth; these spiders are united by number of 
flat steel springs, which fit within gaps of spider 
teeth and which are mounted on central carrier 
ring to constitute single unit; two cover rings 
bolted together embrace and enclose two spiders 
and carrier unit. 


CRANES 


Luffing. Luffing Cranes (Der Wippkran), 
O. Wundram. Werft Reederei Hefen (Berlin), 
vol. 10, no. 9, May 7, 1929, pp. 179-180, 5 figs. 
New type of crane introduced into Germany has 
as characteristic feature, in distinction from 
other crane types, advantage that unloading of 
its movable jib between two end positions (mini- 
mum and maximum radius) can be changed 
rapidly and under full load. 

Traveling. Traveling Cranes in Link-Belt 
and Cut-Stone Plants, W. T. A. Bell. Can. 
Machy. (Toronto), vol. 40, no. 19, Sept. 19, 
1929, pp. 114 and 118-120, 8 figs. Description 
of traveling-crane equipment installed in new 
plant of Link-Belt, Ltd., Toronto, Ritchie Cut 
Stone Co., Toronto, Scott Bros., and other cut- 
stone manufacturers are described. 


CUPOLAS 
Linings. Plastic Linings for Cupolas, G. H. 
Zirker. Foundry Trade Jl. (Lond.), vol. 41, 


no. 682, Sept. 12, 1929, pp. 194-196. Results 
of investigation made by German Association 
of Foundrymen and Union of German Iron 
Foundries into possibilities and advantages of 
rammed linings as compared with brick linings; 
chemical composition of plastic refractories: 
behavior when subjected to heat; practical oper- 
ating and ramming details; tools used; drying 
out; repair work; selection of staff; results 
obtained from four different iron foundries, tests 
being taken on non-receiver types of furnace. 
Translated and condensed from a recent issue of 
Giesserei. 











980 


CUTTING TOOLS 


Chromium Plating of. 
Chromium Plating, L. Wright. Machy. (Lond.), 
vol. 34, no. 881, Aug. 29, 1929, pp. 680-682. 
Various properties of chromium plated coatings 
and application of chromium plating to cutting 
and press tools, dies, molds, gages, and machine 
parts are discussed; results of tests of twist 
drills and hacksaw blades. 


Development in 


D 


DIE CASTING 


Automatic Dies. Intricate Castings from 


Automatic Dies, J. B. Nealey. Iron Age, 
vol. 124, no. 15, Oct. 10, 1929, pp. 968-969, 
2 figs. Discussion of methods employed by 


Alemite Die Casting and Manufacturing Co,, 
Chicago, for making wide variety of die castings 
are described; company pays special attention 


to insets, placing and withdrawing cores, and 
ating and venting dies; company’s plant at 
oodstock, IIll., used for manufacture of full 

line of cast aluminum cooking utensils, also 

described. 

DIESEL-ELECTRIC POWER PLANTS 
ne Diesel Plant Shows Marked 

Economy, E. J. Kates. Iron Age, vol. 124, 

no. 15, Get. 10, 1929, pp. 970-971, 1 fig. De- 


by Wate of Diesel-electric power plant installed 
ulcan Rail and Construction Co., Maspeth, 

Y., manufacturers of structural ‘and orna- 
th iron; power unit is 240-hp. 6-cylinaer 
Diesel engine direct connected to 160-kw. genera- 
tor; minimum amount of supervision required; 
table shows operating cost of 160-kw. Diesel 
power plant for 7 months. 


DIESEL ENGINES 


Marine. The Highest Powered Marine 
Diesel. Gas and Oil Power (Lond.), vol. 26, 
no. 288, Sept. 5, 1929, p. 240, 1 fig. Feature of 
new Atlantic passenger liner of White Star line 
is 10,000 b.hp. Diesel, which has completed shop 
trials; unit is double-acting, four-stroke, Harland 
B. and type with cylinders cooled with water 
and pistons with lubricating oil; four separate 
injection air compressors, driven by four-cylinder 
trunk-piston engines of same make; general 
description of equipment. 

Standardization. Rationalization and Stand- 
ardization in Construction of Diesel Engines 
(Rationalisierung und Normalisierung im Diesel- 
motorenbau), O. . Bruman. Schweizerische 
Bauzeitung (Zurich), vol. 94, no. 8, Aug. 24, 
1929, pp. 90-91, 2 figs. General discussion of 
problems; methods and standards developed 
by Ref-Apparatebau-Gesellschaft of Stuttgart- 
Feuerbach. 

Supercharging. Capacity Increase of Diesel 
Engines According to the Buechi Supercharging 
System (Die Leistungssteigerung von Diesel- 
motoren nach dem Buechi-Verfahren), A. Buechi. 
Ingenieur (Hague), vol. 44, no. 35, Aug. 31, 
1929, pp. 135-W. 166, 33 figs. Notes on 
various supercharging methods and explanation 
of characteristics of Buechi exhaust-gas turbine 
supercharging; comparison of pressure, tem- 
perature, and loading conditions with regard to 
four and two-cycle Diesel engines; results with 
engines of various sizes and speeds, including 
constructive details, dimensions, and weight, 
compared with present types. 

Two-Cycle. A New Two-Cycle Diesel. Gas 
and Oil Power (Lond.), vol. 24, no. 288, Sept. 5, 
1929, p. 235, 1 fig. General description of new 
“K3M” series of engines manufactured by Atlas 
Diesel Co. , Ltd.; cylinders made in monobloc, 
bolted in vertical plane and secured to bed plate 
by long tie bolts; mew positive scavenging 
system; unusual feature is pneumatically con- 
trolled starting valves. 


E 


ELECTRIC FURNACES 


Foundry. 500 Kw.-Hr. per Ton for Steel 
Castings, D. T. Waby. Elec. World, vol. 94, 
no. 12, Sept. 21, 1929, p. 574. Steel foundry 
in Middle West melted more than 23,000 tons 
of steel in one furnace in three years with average 
consumption of 500 kw.-hr. per ton; author 
points out that average charge per heat was 
5.8 tons and average time between heats 10.2 
min.; table showing three years’ recora of large 
electric steel foundry. 
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Galvanizing. Electric Galvanizing Equip- 
ment Proves Its Advantages in Edison Shops, 
A. D. Irion. Elec. West, vol. 63. no. 3, Sept. 1, 
1929, pp. 124-125, 2 figs. Advantages of elec- 
tric heat for galvanizing pot and tabulation of 
test data covering three-day period of operation 
of electric galvanizer under average shop con- 
ditions. 


ELECTRIC WELDING ARC 


Atomic-Hydrogen. The Welding of Ferrous 
and Non-Ferrous Metals by the Atomic-Hydrogen 
Flame, R. A. Weinman. Gen. Elec. Rev., vol. 
32, no. 10, Oct. 1929, pp. 532-537, 16 figs. Char- 
acteristics of atomic hydrogen flame which make 
it exceptionally useful tool in welding tungsten, 
molybdenum, cast iron, alloy steels, aluminum 
and its alloys, brass, and nickel; equipment and 
its operation. 


Automatic. Automatic Thin-Sheet Arc 
horas ag W. L. Warner. Iron Age, vol. 124, 
no. 13, Sept. 26, 1929, pp. 834-837, 13 figs. 


Requirements of fusion welding are taken up; 
importance of suitable clamping apparatus and 
procedure for welding thin sheet metal success- 
fully are discussed; magnetic effect produced by 
electric current passing through arc must be 
controlled; how flux operates and how it is 
handled; electro-magnetic control scheme de- 
veloped by General Electric Co.; applications 
of automatic arc welding. Abstract of paper 
presented before Am. Welding Soc. and A.S.M.E. 


EVAPORATORS 


Use in Process-Steam Generation. Evap- 
orators in New Application Generate Process 
Steam. Power, vol. 70, no. 9, Aug. 27, 1929, 
pp. 335-337, 4 figs. Important movement in 
process-steam engineering is that evaporators 
are installed to take large percentage of entire 
boiler output, return distilled condensate to 
feed lines and deliver pure vapor to process; 


evaporator arrangements in process plants; 
heat balance diagram with reducing valve 
evaporator. 
FORGINGS 
Steel. The Effect of Reduction from Ingot 


to Forging in Steel Forgings, L. H. Fry. Am. 
Soc. Testing Matls.—Reprint from Proc., vol. 29, 
pt. 2, 1929, 11 pp., 8 figs. Summary of investiga- 
tions carried out by sub-committee of Committee 
A-1 on steel to ascertain how properties of steel 
forgings are affected when variation is made in 
amount of reduction between ingot and forging; 
work done by other investigators is considered; 
it is concluded that it is unnecessary to specify 
amount of reduction to be made between ingot 
and forging. but that in specifications for blooms 
requirement of three to one reduction from ingot 
to bloom may be justified. 


FOUNDRY PRACTICE 


Mass Production. Modern Gray Iron and 
Steel Foundry for Mass Production, L. W 

Spring. West. Soc. of Engrs.—Jl., vol. 34, no. 9, 
Sept. 1929, pp. 520-529 Condensed review of 
modern practices with certain amount of ele- 
mentary description to make it complete; new 
requirements due to high pressure, particularly in 
oil refineries and power plants, have caused engi- 
neers to specify steel castings for many parts 
formerly made of cast iron: comparison of physi- 
cal properties of two materials given shows why. 


FUEL 
Oil. See OIL FUEL. 


FURNACES, ANNEALING 


Continuous. Modern Annealing Furnaces 
for Continuous Production in Automobile Plants 
(Neuzeitliche Gluehoefen fuer Fliessende Ferti- 
gung in Motorfahrzeugfabriken), H. Reiniger. 
Automobiltechnische Zeit. (Berlin), vol. 32, no. 
23, Aug. 20, 1929, pp. 506-509, 16 figs. Main 
requirements of annealing furnaces for con- 
tinuous production are characterized, and few 
types are described which have proved satis- 
factory. 


FURNACES, HEAT TREATING 


Conveyors. Thirteen Classes of Mechanisms 
Convey Metal Through a Furnace. E. G. de 
Coriolis. Iron Age, vol. 124, no. 15, Oct. 10, 
1929, pp. 960-962, 5 figs. Description of reliable 
mechanisms for conveying metals through heat- 
treating furnaces; conveyor belt for use in heat 
treatment of small parts; rotary-hearth furnaces 
combine many advantages not possessed by 
other types; rotary cylinders; limitations of 
spiral. 
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GALVANIZING 

Pickling. Pickling Principles in Galvanizing, 
W. G. Imhoff. Iron Age, vol. 124, no. 15, 
Oct. 10, 1929, pp. 957-959, 3 figs. Results of 


test in pickling and galvanizing water pails; 
conditions affecting steel surfaces; rolling sheet 
bars out into sheets; doubling sheets into packs; 
putting finish on black plate; rolling sheets 
without using heat; different results from an- 
nealing; making pails from annealed sheets; 
pickling tests proved that the longer the pickling 


time, the heavier will be the zinc coating de- 
posited. 
GAS ENGINES 

Efficiency. Effect of Heat Transmission on 


the Indicated Efficiency of a Gas Engine (Der 
Einfluss des Waermeueberganges auf den in- 
dizierten Wirkungsgrad der Gasmachine), E. 
Hecker. V.D.I. Zeit. (Berlin), vol. 73, no. 38, 
Sept. 21, 1929, pp. 1357-1359, 6 figs. Dis- 
cussion of Nusselt formula for computation of 
heat transmission; curves showing temperature 
during expansion; effect of wall temperature, 
engine capacity, etc., on thermal and indicated 
efficiencies. Excerpt. from bulletin no. 316 of 
Forschungsarbeiten auf dem Gebiete des In 
genieurwesens published by Verein deutscher 
Ingenieure. 


Indicated Efficiency of Gas Engines (Der 
indizierte Wirkungsgrad der Gasmaschine), H. 
Schnell. V.D.I. Zeit. (Berlin), vol. 73, no. 38, 
Sept. 21, 1929, pp. 1349-1350, 1 fig. Criticism 
of A. Witz’s formula and development of author's 
set of formulas; numerical example; excerpt 
from Bulletin no. 316 of Forschungsarbeiten 
aus dem Gebiete des Ingenieurwesens, published 
by Verein deutscher Ingenieure. 


Manufacture. Variety No Bar to Mass 
Production. Iron Age, vol. 124, no. 12, Sept. 
19, 1929, pp. 723-729, 11 figs. Methods em- 
loyed by aukesha Motor Co. in producing 
0 different models of gas engines at prices that 
reflect mass production; operations depart- 
mentalized both as to parts and size of completed 
product; in building smaller engines flow of 
material makes complete circle from unloading 
platforms through various departments to ship- 
ping room; straight-line flow of materials 
characterizes building of Big Four larger models; 
material-handling problem given special study; 
— testing machine devised for connecting 
rods. 


GEARS 


Heat Treatment. Steel for Highly Stressed 
Gears, H. W. McQuaid and O. W. McMullen. 
Automotive Industries, vol. 61, no. 12, Sept. 21, 
1929, pp. 417-419, 2 figs. Selection of case- 
hardening steels for highly stressed gears is dis- 
cussed; it is recommended that ring gears be 
made from bar stock by upsetting, rather than 
from flat stock, in order to assure best flow lines; 
test results from number of different case-harden- 
ing steels; depth hardness curve obtained by 
means of Vickers diamond is extremely valuable; 
method of testing deserves to be more extensively 
used. Abstract of paper presented before Am. 
Soc. for Steel Treating. 


Reduction. A 10,000 to 1 Reduction Motion, 
W. E. Sykes. Am Mach., vol. 71, no. 11, 
Sept. 12, 1929, p. 426, 5 figs. Description of 


device which gives reduction of 10,000 to 1 with 
four gears of practically same size; it is external 
adaptation of differential principle used in some 
chain hoists, but has advantage over internal 
type in that there is only cooth difference be- 
tween gears. 


GRINDING MACHINES 


Cutter. Automatic Cutter Grinder with 
Grinding Pressure ae. Macny. (Lond.), 
vol. 34, no. 881, 1929, pp. 697-700, 
8 figs. Description + x 2... cutter grinder 
built by Grossenhainer Websruhl- u. Maschinen- 
fabrik, Grossenhain, Germany; hand adjustment 
of cutter to be ground toward grinding wheel, to 
compensate for wear, has been done away with 
and replaced by automatically and evenly acting 
grinding pressure regulation; working cycle takes 
place automatically; by means of special vertical 
control, spaces between worn out teeth can also 
be automatically deepened. 


H 
HANGARS 


Airplane. Airplane Hangars, W. S. Miles. 
Aviation Eng., vol. 2, no. 9, Sept. 1929, pp. 
15-18, 4 figs. Problems to be solved, in design 
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of airplane hangars; laying out air terminals; 
airport economics; practice of Pan-American 
Airways, Curtiss companies, and New York Air 
Terminals in constructing hangars; roof loads, 
doors, lighting, and heating are taken up; buying 
hangars; hangar contracts. 


HARDNESS 


Tests for. A Synopsis of the Present State 
of Knowledge of the Hardness and Abrasion 
Testing of Metals with Special Reference to the 
Work Done During the Period 1917-27, and a 
Bibliography, G. A. Hankins. Instn. Mech 
Engrs.—J!. (Lond.), no. 2, Mar. 1929, pp. 317 
373 and (discussion) 374 387, 4 figs. Synopsis 
covers following test; Brinell, diamond indenta 
tion, steel cone indentation; Haigh prism; 
Herbert pendulum hardness, dynamic indenta- 
tion; abrasion or wear; diamond scratch hard- 
ness, Hertzian hardness, magnetic hardness. 


HEAT TRANSMISSION 


Radiation Formulas. Notes on Some Radia- 
tion Heat Transfer Formulae, O. A. Saunders. 
Phys. Soc.—Proc. (Lond.), vol. 41, no. 239, 
Aug. 15, 1929, pp. 569-575, 1 fig. General 
expression for radiation heat transfer from sur- 
face is first considered after which some simple 
cases are examined, i.e., parallel planes, con- 
centric spheres, etc.; some general conclusions 
are then drawn for case of surface completely 
surrounded by other surfaces at uniform tem- 
peratures, but of no particular simple shape. 


HELICOPTERS 


Flying Principles of. The Story of Vertical 
Flight, E. W. Fair. Aeronautics, vol. 5, no. 3, 
Sept. 1929, pp. 15-16 and 67-68, 9 figs. Dis- 
cussion of helicopter flight principles is preceded 
by explanation of de Cierva’s autogiro; Froude 
momentum theory; helicopters to date have 
been unable to carry much more weight than 
that of pilot himself because of lost thrust-power 
ratio; requirements listed by A. Klemin for 
successful helicopter and his prediction regarding 
lines of development which helicopter will follow 
are quoted. 


HELIUM TANES 


Testing. Wreck Railroad Car to Test 
Helium Tank Mounted on It. Iron Age, vol. 
124, no. 13, Sept. 26, 1929, p. 840, 3 figs. Re- 
sults of staged train wreck and hydrostatic 
pressure test recently applied to type of spherical 
vessel built by A. O. Smith Corp. for trans- 
portation of helium gas; under steady hydro- 
static pressure of 4500 Ib. per sq. in. vessel finally 
failed; in no place did break follow weld. 


HYDRAULIC LABORATORIES 


Germany. Hydraulic Machines Testing Lab- 
oratory of the Karlsruhe Institute of Technology 
(Das Institut fuer Stroemungsmaschinen an der 
Technischen Hochschule Karlsruhe), W. Spann- 
hake. V.D.I. Zeit. (Berlin), vol. 73, no. 36, 
Sept. 7, 1929, pp. 1280-1282, 6 figs. Details of 
equipment and methods used in testing of tur- 
bine wheels and pumps by means of models. 


HYDRAULIC TURBINES 


Propeller-Type. Propeller-Turbine Set at 
Forshuvudforsen, Sweden Engineering (Lond), 
vol. 128, no. 3233, Sept. 20, 1929, pp. 375- 378, 
8 figs. Description of third turbine installed in 
Forshuvudforsen power plant; it develops 10,200 
b.hp. on same head, at speed of 94 r.p.m.; it is 
Lawaczeck type; runner is 4240 mm. in diam., 
and has six blades cast separately and bolted to 
runner boss; guides ring has 28 guide blades of 
cast steel, each supported on ball bearing. 


I 


ICE 


Heat Conductivity of. Heat Conductivity 
of Ice (Das Waermeleitvermoegen des Eises), 
S. Arzybyschew and O. Parfianowitsch. Zeit. 
fuer Physik (Berlin), vol. 56, nos. 7-8, July 29, 
1929, pp. 441-445, 3 figs. Report from Institute 
of Biology and Geography of Irkutsk, Siberia, 
on new determination of heat conductivity of ice 
which gave value of 0.0055 calories per centi- 
meter per second. 


INTERNAL-COMBUSTION ENGINES 

[See AIRPLANE ENGINES; AUTOMO- 
BILE ENGINES; DIESEL ENGINES; GAS 
ENGINES; OIL ENGINES. ] 
IRON 

Brittleness of. Fracture of Iron at Low 
Temperatures (Ueber den Bruchvorgang in Eisen 
bei tiefen Temperaturen), F. Sauerwald and 
K. A. Pohle. Zeit. fuer Physik (Berlin), vol. 
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56, nos. 7-8, July 29, 1929, pp. 576-578, 1 fig. 
Report on experimental study, by Department 
of Metallurgy of Breslau Institute of Technology, 
on nature of brittleness of iron at temperatures 
between zero and minus 170 deg. cent. 


K 


KEYS AND KEYWAYS 


Standardization. The Standardization of 
Keys and Keyways, W. Reavell. Instn. Mech. 
Engrs.—Jl. (Lond.), no. 2, Mar. 1929, pp. 277- 
302 and (discussion) 303-315, 26 figs. History 
of standardization under British Engineering 
Standards Association; results of tests with steel 
shafts of high tensile strength; tables of dimen- 
sions and tolerances for rectangular parallel 


keys. 
LATHES 

Multiple-Spindle Chucking. New Multiple- 
Spindle Chucking Machine. Iron Age, vol. 124, 
no. 11, Sept. 12, 1929, pp. 681-682, 2 figs. De- 
scription of work-rotating multiple-spindle chuck- 
ing machine designed by Goss and De Leeuw 
Machine Co., New Britain, Conn.; four work 
spindles set radi. ‘ly, 90 deg. apart, in horizontal 
turret present work to three sets of tools for 
simultaneous operation; work spindles driven 
by 25-hp. motor; drive for turret indexing and 


all feeds on main tool slides and cross slides 
furnished by 5-hp. motor. 


LIFTING MAGNETS 


Employment of. Electric Lifting Machines, 
J. A. Smeeton. Shipbldg. and Shipg. Rec. 
(Lond.), vol. 34, no. 11, Sept. 12, 1929, pp. 
304-305, 3 figs. Practical use of magnets is 
rapidly developing, and their extended em- 
ployment, especially in iron and steel industry, 
will result in large reduction in labor costs for 
general handling, which will enable users appre- 
ciably to reduce their on-costs, and accordingly 
their selling prices; special research is now being 
made and patents will be applied for by which 
magnets can be worked with alternating current 
as efficiently as with direct current. 


LIGHTING 


Industrial. Industrial Lighting (Industrie- 
beleuchtung), W. Ruffer. V.D.I. Zeit. (Berlin), 
vol. 73, no. 38, Sept. 21, 1929, pp. 1361-1364, 
3 figs. Principles of design of lighting systems 
for industrial plants and shops; physiological 
and psychological effects of lighting on efficiency 
of workers; economics of lighting discussed 
with special reference to work of Clewell and 
Luckiesh. 


LOCOMOTIVE REPAIR SHOPS 


Machine Tools. Superheater-Unit Repair 
Equipment. Am. Mach., vol. 71, no. 14, Oct. 3, 
1929, pp. 588-589, 7 figs. Many devices of 
labor-saving nature, used at Albuquerque shops 
of Atchison, Topeka and Santa Fe Railway 
System for repairing and testing superheater 
units, are illustrated in seven halftones each 
accompanied by brief description. 


LOCOMOTIVES 


Boilers. Locomotive Boiler Power Rating, 
T. Grime. Ry. Engr. (Lond.), vol. 50, no. 596, 
Sept. 1929, pp. 346-348 and 359, 1 fig. Definite 
basis for determination of cylinder and boiler 
performance; heating surface as basis of evapo- 
rative power; efficiency of tubes; combustion 
efficiency; diagram showing absorption overall 
and combustion efficiencies, and evaporation at 
various firing rates. 


Frames. Rebuilt Consolidation Type Loco- 
motives Chicago Great Western Railroad, E. J. 
Brennan. Baldwin Locomotives, vol. 8, no. 2, 
Oct. 1929, p. 38. New frame design has been 
applied to group of Consolidation type locomo- 
tives and has proven its value; class G-4 loco- 
motives have cylinders 26 in. by 30 in., drivers 
63 in., steam pressure of 200 Ib. per sq. in., 
tractive force with booster 68,800 Ib., total engine 
weight 240,500 Ib 


Freight. Reading Builds Heavy 2-10-2 
Type Locomotives. Ry. Mech. Engr., vol. 
103, no. 9, Sept. 1929, pp. 546-548, 2 figs. 
Conversion of Mallet compound 2-8-8-2 type 
locomotive to 2-10-2 type; cylinders 30'/¢ in.; 
driving wheels 61'/2 in.; steam pressure 220 Ib. 
per sq. in. tractive force 90,500 Ib.; total 
weight of engine in working order 439, 900 Ib. ; 
total engine wheelbase 42 ft. 1 in. 
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Oil-Electric. New C. N. R. Oil- Electric 
Locomotive. Can. Engr. (Toronto), vol. 57. 
no. 13, Sept. 24, 1929, pp. 435-436, 2 figs, 
Canadian National Railways put in service oil- 
electric locomotive No. 9000 consisting of two 
units weighing 310 tons and equipped with 
Beardmore crude oil engines and Westinghouse 
electrical apparatus for high-speed passenger 
service. 

Oil-Electric Locomotives in Canada. Modern 
Transport (Lond.), vol. 21, no. 547, Sept. 7, 
1929, pp. 10-11, 4 figs. Long-distance tests of 
Canadian National Railway Co.'s new oil- 
electric locomotives; test showed that 4 Ib. of 
fuel oi! produces same amount of power as 7 lb 
of gasoline, while oil-electric heat unit performs 
seven times as much work as heat unit of steam 
locomotives; units contain 12 —— oil engine 
of solid injection, 12 in by 12 normal rating 
1330 hp. at 800 r.p.m. saneeat description of 
frame and trucks; pr generator and brake 
equipment. 

Pulverized-Coal-Burning. A New Pulver- 
ized Fuel Burning System for Locomotives. 
Ry. Gaz. (Lond.), vol. 51, no. 11, Sept. 13, 
1929, pp. 390-391, 3 figs. Experimental work 
recently performed by locomotive fitted with 
new pulverized fuel burning system has given 
very satisfactory results; details of construction. 

The Application of Pulverized Fuel to Loco- 
motives, J. W. Beaty. Junior Instn. of Engrs. 
Jl. (Lond.), vol. 39, no. 11, Aug. 1929, pp. 492- 
516 and (discussion) 516-518, 17 figs. Results 
of tests made by A.E.G. Co. on one of German 
State Railway locomotives with pulverized fuels; 
method of using pulverized fuel; experimental 
boiler; to obtain quicker combustion it appeared 
necessary to divide fuel mixture into number of 
jets; heating up from cold, operation, and 
shutting down; special features of A.E.G. loco- 
motive; advantages to be gained from use of 
pulverized fuel; Henschel locomotive. 

Speed Indicators. A New Type of Loco- 
motive Speedometor. Ry. Gaz. (Lond.), vol. 
51, no. 11, Sept. 13, 1929, pp. 394-395, 1 fig. 
Rezny apparatus is of indicating and recording 
type and is suitable for all conditions of loco- 
motive service; general description of apparatus. 

Wiesinger High-Efficiency. High-Efficiency 
Locomotive Wiesinger System. Locomotive 
(Lond.), vol. 35, no. 445, Sept. 14, 1929, pp. 
299-300, 1 fig. After 19 years of preliminary 
study K. Wiesinger evolved first designs for 
4-4-0 express locomotive of 1200 hp.; intended 
to develop 2000 hp., adaptable for hauling fast 
goods trains at 35 m.p.h. or express passenger 
up to 75 m.p.h.; construction and arrangement 
of nests of tubes have been specially designed ; 
claim of 80 per cent efficiency; main engine 
consists of two rows of six single-acting cylinders, 

77/s in. by 1113/16 in. steam pressure 600 Ib. per 
sq. in.; diagram giving thermal efficiency of 
system, 


M 


MACHINE TOOLS 


Accident Prevention. Making Machine 
Tools Safe, L. D. Burlingame. Iron Age, vol. 
124, no. 14, Oct. 3, 1929, pp. 895-896. Much 
remains to be done to make tools safe, especially 
along line of educating workmen to use sate 
methods in carrying on their work; adequate 
protection should be given at cutting point, 
most dangerous and most difficult of all to guard; 
automatic operation reduces accident hazard; 
fool-proof guarding necessary; importance of 
guarding against flying chips; accidents reduved 
50 per cent by foremen’s cooperation. Abstract 
of paper presented before Nat. Safety Congress. 


Design. Machine - Tool Construction in 
Different Countries (Vom Werkzeugmaschinen- 
bau des Auslandes), Haeneke. Maschinenbau 
(Berlin), vol. 8, no. 18, Sept. 19, 1929 (Betrieb), 
pp. 611-618, 29 figs. Review of modern design 
based on exhibits of Leipzig Fair; trends in 
United States, England, and Switzerland are 
discussed. 

Power Requirements. Power Required for 
Feeding Tools. Machy. (Lond.), vol. 34, no. 
881, Aug. 29, 1929, p. 683. Calculation of power 
required for operating feeding motions of ma- 
chine tools, more particularly those of milling 
machines is discussed; determining permissible 
windup between power input and output of 
feed; maximum power required for feeding. 

Special. Special Machine Tools (Sonder 
Werkzeugmaschinen), O. Vom Bovert. Werk- 
stattstechnik (Berlin), vol. 23, no. 16, Aug. 15, 
1929, pp. 469-474, 19 figs. Reasons for their 
procuration; characteristics of design; funda- 
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mentals of economic calculations; 
machinery made, detoen, etc. 


Speed Control. An Electrically Controlled 
Gear Shift, F. A. Pearson. Machy. (N. Y.), 
vol. 36, no. 2, Oct. 1929, pp. 155-158, 5 figs 
Description of automatic radial engagement of 
worm and spiral gearing which furnishes slow 
forward and fast return speed; planetary gearing 
permits electrical control; practical application 
ot gear shift; power for driving and shifting 
delivered from one source; ready engagement of 
gear teeth assured; arrangement of electrical 
control 


MACHINERY 


Lubrication. Lubricating Mechanisms, A. F 
Brewer. Am. Mach., vol. 71, no. 11, Sept. 12 
1929, pp. 421-425, 4 figs Discussion of ad- 
vantages and disadvantages of various modern 
devices for applying oil and grease; centralized 
pressure lubricating systems and mechanical 
force-feed oilers; piston and plunger pumps used 
for lubricators; spring type of grease cup and 
power driven greasing device also considered; 
gear pumps. 

Manufacturing Costs. Dependence of Total 
Costs and Cost Per Piece on Number of Pieces 
(Abhaengigkeit der Gesamtkosten und Stueck- 
kosten von der Stueckzahl), P. Grodzinski 
Maschinenbau (Berlin), vol. 8, no. 15, Aug. 1, 
1929, pp. 513-517, 15 figs. Graphical and arith- 
metical analysis of problem from which method 
is developed to solve difficult interrelation; it is 
proven that interrelations developed play im 
portant part in Ford's manufacture method 


MALLEABLE-IRON CASTINGS 

Annealing. Shortens Annealing Time in 
Malleableizing. Iron Age, vol. 124, no. 12, 
Sept. 19, 1929, p. 776. New short-cycle annealing 
rocess tor production of malleable iron castings 
is briefly discussed; details of method worked out 
in Erie foundry of General Electric Co.; tests 
show tensile strength, yield point and other 
characteristics are practically same with short 
cycle anneal as with older methods. 

Production of. Metallurgical Principles 
Underlying the Production of High-Grade 
Malleable Castings (Die metallurgischen Grund- 
lagen zur Erzeugung eines hochwetigen Tem- 
pergusses), R. Stotz. Giesserei (Duesseldorf), 
vol. 16, no. 36, Sept. 6, 1929, pp. 839-845, 
14 figs. Metallurgical advantages and dis- 
advantages in melting of malleable iron in 
crucible, open-hearth furnace, electric furnace 
cupola and reverberatory furnace; met: allurgic al 
principles underlying tempering and its ad- 
vantages over expensive cementation. 
MATERIALS HANDLING 


Automatic Plants. See 
PLANT 

Rubber Factories. Materials Handling in 
the Plant of the Goodyear Tire and Rubber 
Company, C. C. Stuber. Am. Soc. Mech 
Engrs.—Advance Paper, for mtg. Oct. 7-10, 
1929, 3 pp. In plant described, 964 people are 
kept busy transporting average of 1,863,269 Ib 
of material in process of manufacture over floor 
space of 6,443,419 sq. ft. by use of 17,000 electric 
power trucks, industrial hand trucks, and plat- 
form skids; this equipment would make train 
19 miles long; there are 81 elevators and 29,654 
ft. of conveyors; industrial trucks are under 
centralized control. 


Skid Platforms. How Skid Platforms and 
Lift Trucks Reduce the Cost of Physical Dis- 
tribution, C. B. Crockett. Distribution Econ- 
omy, vol. 1, no. 1, Oct. 1928, pp. 39-43, 9 figs. 
Examples of use of skid platforms and savings 
resulting. 

Wage-Payment Plans. Incentive Payment 
Plans for Material Handling, C. A. Fike. Am. 
Soc. Mech. Engrs.—Advance Paper, for mtg. 
Oct. 21-23, 1929, 3 pp. Methods used in in- 
stalling payment plans on two different phases 
of matertal-handling activities at East Pittsburgh 
plant of Westinghouse Electric and Manufactur- 
ing Co. are described; first phase is that of 
industrial electric trucking, other is material- 
supply group in motor-manufacturing depart- 
ment; brief description of work, together with 
detailed formulas used in installation, is included. 


METAL CUTTING 


Oxygen-Jet. The Godfrey Oxygen-Jet Cut- 
ting Machine. Engineering (Lond.), vol. 128, 
no. 3324, Sept. 27, 1929, pp. 407-408, 6 figs 
partly on p. 406. General characteristic may 
be said to be that of embodying devices enabling 
precision of control to be obtained in same way 
that ordinary modern machine tool may be set 
to perform its operations accurately and in 
unvarying manner; machine is designed to cut 
metal up to 9 in. in thickness; torch can be set 
at any angle when plain cutting is being done, 
if beveled edge is required by means of a quadrant 
gear. 


examples of 
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Cohesion. Cohesion ana Atomic Structure, 
S. Dushman Am. Soc. Testing Matls Proc., 
vol. 29, part 2, 1929, 58 pp., 15 figs. While 
theory of cohesion in solids based upon atomic 
structure has not yet been formulated, it is 
possible to calculate magnitude of cohesive 
forces by introducing plausible assumptions re- 
garding laws of attraction and repulsion between 
atoms; cohesive forces calculated on basis of 
this theory are found to be from ten to one 
hundred times greater than rupture strengths 
actually observed 

Fatigue. Some Results of Fatigue Tests of 
Metals, A.Ono. Soc. Mech. Engrs.—J!. (Tokyo) 
vol. 32, no. 148, Aug. 1929, pp. 331-341, 10 figs 
Two different kinds of repeated stress experi- 
ments were made subjects of present note; one 
experiment refers to cast iron, of which fatigue 
resistance under repeated tensile stress was 
compared with that under repeated bending 
stress; another experiment reters to fatigue re 
sistance of steel under repeated bending stress 
applied with or without simultaneous action of 
steady torsional stress; these experiments show 
that stress at point of material cannot be taken 
as criterion of strength; nature of fatigue failure 
is briefly discussed to elucidate results of experi 
ments. (In English.) 

The Work of Rupture in Relation to Fatigue 
Metallurgist (Supp. to Engineer, Lond.), Aug 
30, 1929, pp. 124-125. Review of work by K 
Ljungberg, main feature of which is discovery 
that work per unit volume required to fracture 
specimen at any particular section is constant 
irrespective of whether work is applied in single 
stage or number of stages 

Finishing. Durability of Metal Finishes, 
R. F. Cohn. Metal Cleaning and Finishing, 
vol. 1, no. 4, Aug. 1929, pp. 331-334. Suit- 
ability of metal finishes and reasons for their 
failure are discussed; results of exposure to 
atmosphere, salt spray, sea water; internal 
reactions within coating; effect of light, shape 
of article, and of mechanical and temperature 
changes. 


MOLDS, FOUNDRY 


Stresses in. Calculation of Casting Stresses 
on Molds and Cores (Calcul des efforts 4 la 
coulée sur les moules et les noyaux), J. Pillon 
Fonderie Moderne (Paris), vol. 23, June 10, 
1929, pp. 229-234, 27 figs. Principles involved 
in causes of stresses set up in molds and cores 
during casting are discussed, with special refer 
ence to those in joints and separators; Pascal's 
law applied to pressures set up in molds; calcu- 
lation of vertical and horizontal stresses in molds 
and cores. Paper recently presented before Con 
ference of Union des Industries Métalliques et 
Miniéres 


N 


NICKEL STEEL 


Low - Expansion. Low - Expansion Nickel! 
Steel, T. F. Russell. Engineering (Lond.), vol 
128, no. 3324, Sept. 27, 1929, pp. 400-402, 
8 figs. Examination of two theories put forward 
to explain low-expansion anomaly, and to see to 
what extent characteristics of 36 per cent nicke! 
steel may be anticipated from known behavior 
of iron or mild steel; gives conclusions based on 


tests. 
NITRIDATION 

ay for. Present Status of Nitrided 
Steels, H. De Fries. Iron Age, vol. 124, 


no. 13, #, 26, 1929, pp. 841 and 874. Five 
different grades of chromium-molybdenum- 
aluminum steel now produced by Krupp in 
Germany for nitriding; manufacture and proper- 
ties of Nitralloy, preliminary heat treatment, 
hardening practice, applications, and expected 
developments are discussed; hardening and 
drawing before machining; simple equipment 
required for nitriding operations; outlets in 
automotive and steam industries. 


NON-FERROUS ALLOYS 


Properties and Applications. Non-Ferrous 
Metals and Alloys. Soc. Automotive Engrs.— 
Jl, vol. 25, no. 3, Sept. 1929. pp. 305-306. 
Information on non-ferrous metals and alloys 
which is not ready for incorporation in specifica- 
tion form is given by Non-Ferrous Metals 
Division of Standards Committee; properties 
and applications of non-ferrous cutting tools and 
die materials described including Stellite, ce- 
mented tungsten carbide, and Elkonite; tungsten 
and platinum used in automotive ignition systems 
and incandescent lamps. 


Vou. 51, No. 12 
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OIL ENGINES 


McLaren-Benz. The McLaren-Benz High- 
Speed Airless-Injection Engine Engineering 
(Lond.), vol. 128, no. 3323, Sept. 20, 1929, 
pp. 393-394, 2 figs. Description of direct- 
reversing six-cylinder marine-pattern engine of 
stationary type; four-cylinder engine 160 b.hp 
when running at 320 r.p.m.; cylinders are 250 
mm. in diam. by 400 mm. stroke, and rated con- 
sumption is 0.4 lb. of oil per bhp. per hour; 
six-cylinder engine is 180 bhp. and runs at 
500 r.p.m.; cylinders are 200 mm. in diam. by 
300 mm. stroke; rated oil consumption is 0.44 Ib 


OIL FUEL 


Properties. Relationship Between Calorific 
Value and Other Characteristics of Residual 
Fuel Oils and Cracked Residuums, W. F. Fara- 
gher, J. C. Morrell, and J. L. Essex. Indus. and 
Eng. Chem., vol. 21, no. 10, Oct. 1929, pp 
933-941, 6 figs. Authors find that relationship 
between calorific value in B.t.u. per pound and 
American Petroleum Institute gravity of cracked 
residuums is linear; they confirm also linear 
relationship for uncracked fuel oils that have 
been reported by several other investigators; 
new formulas for calculating calorific value per 
pound of dry oil were determined; some informa- 
tion was obtained on composition of B.S. (Bunker 
“C" Specification), material present in cracked 
residuums. 


OIL SEPARATORS 


New Type. Stream-Line Filtration Engi- 
neering (Lond.), vol. 128, no. 3324, Sept. 27, 
1929, pp. 421-422, 3 figs Description of filter 
ing plant exhibited at Shipping, Engineering, 
and Machinery Exhibition at Olympia; new 
type of apparatus specially designed for renovat 
ing lubricating oil from small plants, such as 
small Diesel engines, or that from small fleets 
of motor-transport vehicles; this type will deal 
with about a pint of lubricating oil per hour. 


OPEN-HEARTH FURNACES 

Design. Recent Experiences With Maerz 
Type of Open-Hearth Furnace (Neuere Erfahr 
ungen mit Siemens-Martin-Oefen, Bauart Maerz) 
E. Killing. Stahl und Eisen (Duesseldorf), vol 
49, no. 31, Aug. 1, 1929, pp. 1121-1129 and 
(discussion) 1130-1132, 20 figs. Account of 
operating conditions and design development 
of Maerz heads in Julienhuette steel works 
results of investigations of latest type of Maerz 
furnace; smelting results heat balance; ad 
vantages and disadvantages of Maerz type 


P 


PIPE, CAST IRON 

Centrifugal Casting. Casts Long Pipe 
Centrifugally, E. Franchi. Foundry, vol. 57, 
no. 17, Sept. 1, 1929, pp. 757-760, 13 figs. De 
scription of Franchi-Gregorini system of casting 
iron pipes centrifugally which was perfected in 
Brescia, Italy; building and equipment are de 
scribed and process outlined; comparison of 
microstructure of this type of pipe with that of 
sand cast specimen. 


PLANERS 

Metal-Working. New Machine Cuts Time 
from Weeks to Days. Machy. (N. Y.), vol. 36, 
no. 7, Oct. 1929, pp. 120M-120N, 3 figs. De- 
scription of special-type machine built by William 
Sellers and Co., primarily for handling centrifugal 
pump casings of 6, 7, or 8 stages; four distinct 
kinds of operations including milling, boring, 
facing, and grinding are performed in one set-up 
of work; machine is equipped with rail milling 
head, right-hand side milling head, grinding 
head on rail and boring head which is carried on 
extended apron that is integral with left-hand 
end of rail; pump casings simplified from 28 to 
two parts. 

Tandem. The Butler Tandem Planing Ma- 
chine. Brit. Machine Tool Eng. (Lond.), vol. 
5, no. 57, May-June 1929, pp. 233-234, 2 figs 
Description of tandem-type planer constructed 
by Butler Machine Tool Co., Halifax, for rapid 
machining of copper ingots; 16-ft. table of this 
machine is divided into 8-ft. lengths with facility 
for operating in one length of 16 ft. if desired. 


PLASTICS 


Erinoid. Erinoid, Its Properties and Machin- 
ing Qualities. Machy. (Lond.), vol. 34, no. 883, 
Sept. 12, 1929, p. 755. Physical and electrica’ 
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properties of Erinoid; results of tests made at 
National Physical Laboratory to ascertain effect 
of soaking Erinoid in various liquids for two 
weeks; material may be readily turned, sawn, 
drilled, glued, and dyed; high-speed tools recom- 
mended for machining; Erinoid cannot by any 
means be made fully plastic. 


PLATES 


Stresses in. Stresses and Deflections in Flat 
Circular Plates With Central Holes, A 1 
Wahl and G. Lobo. Am. Soc. Mech. Engrs 
Advance Paper, for mtg. Oct. 7-10, 1929, 13 pp., 
21 figs. Simplified formulas are derived for 
calculating maximum stress and maximum de- 
flection of flat circular plates having central 
holes; eight different loading and edge conditions 
are considered; these formulas are presented in 
usable form for practical designer; approximate 
solutions are given for purpose of checking for- 
mulas; experimental determinations of stress and 
deflection for certain cases indicate that formulas 
are sufficiently accurate for practical work where 
edge conditions are determinate 


PLYWOOD 


Use in Woodwork. Plywood Cores as a 
Foundation for Good Woodwork, E. V. Knight 
and T. D. Perry Am. Soc. Mech. Engrs.— 
Advance Paper, for mtg. Oct. 16-18, 7 pp., 
7 figs. Plywood consists of laminated sheets of 
wood; core supports interlocking layers and 
face veneer; various manufacturing problems of 
plywood are discussed in this paper; various 
woods used are selected for their strength, artistic 
figure, and wood work ability; some physical 
characteristics of more usual species of wood 
are given; various types of joints and methods 
of matching and glueing are described, and de- 
partment layouts for two plants are given to 
illustrate routing procedure and types of wood- 
working tools used. 


POWER COSTS 


Distribution of. The Distribution of Power 
Costs, J. J. Berliner. Blast Furnace and Steel 
Plant, vol. 17, no. 9, Sept. 1929, pp. 1376-1378 
Several methods for apportioning costs in dis- 
tribution of power are mentioned and their fitness 
under different conditions is explained; examples 
given of part that power assumes in conversion 
cost of manufacture in one factory; distribution 
by estimated percentages; unit cost or cost 
constant method; distribution of power costs 
by metered amounts 


POWER GENERATION 

Polar Seas. Natural Energy Which Can Re 
Utilized (Une energie naturelle utilisable), H. 
Barjot. Académie des Sciences—Comptes Ren- 
dus (Paris), vol. 187, no 23, Dec. 1928, 
1048-1050. See also translation in World Power 
(Lond.), vol. 12, no. 69, Sept. 1929, pp. 217-220, 
5 figs. Barjot process is based on capacity of 
large natural bodies of water to retain and store 
up during winter large amounts of heat; by 
causing one cubic meter of water to freeze as 
much energy may be given out as that contained 
in 22 lb. of coal; description is given of method 
of energy extraction, details of generating plant, 
and of advantages claimed for process. 


PRESSES 


Drawing. Large German Drawing Presses 
Engineer (Lond.), vol. 148, no. 3842, Aug. 30, 
1929, p. 233, 4 figs. partly on p. 232. Press 
described is largest of series of five of type de- 
signed for all kinds of drawing, deep stamping 
and forming operations as required in manu- 
facture of motor-car body work, fenders, oil pans, 
radiator casings, metal furniture; width between 
frames 63 in., maximum depth of draw 11.8 in., 
area of rege 63 in. by 47.2 in., stroke of blank 
holder 15.7 in., drawing pressure, approximately 
125 tons, Galchins pressure, approximately 160 
tons, strokes per minute eight, thickness of 
bolster plate 5.2-in., and weight of machine 43 
tons. 


PRESSURE VESSELS 


Non-Ferrous Metal. Use of Non-Ferrous 
Metals in Construction of Pressure Vessels 
(Verwendung von Nichteisenmetallen im Dampf- 
fassbau), Scheffel Waerme (Berlin), vol. 52 
no. 30, July 27, 1929, pp. 581-584. Use of copper, 
aluminum, nickel, and stainless steels in construc- 
tion of chemical apparatus is discussed;  in- 
corporation of these materials in new German 
pressure-vessel code now being formulated. 

Testing. Fatigue Tests on Drums and 
Shells, H. F. Moore and T. M. Jasper. Iron 
Age, vol. 124, no. 13, Sept. 26, 1929, p. 853, 
2 figs. Discussion of three points brought out 
by Babcock and Wilcox tests on full-size boiler 
drums reported by H. F. Moore in Sept. 5 issue 
of magazine; changes in design resulting from 
tests made by A. O. Smith Corp. to show serious- 
ness of out of roundness, of wrong shape of heads, 
and of lack of reinforcing of openings. 


MECHANICAL ENGINEERING 


PUMPING STATIONS 

Diesel. Facts and Figures on Diesel Pumping 
Equipment, A. D. Couch. Oil Engine Power, 
vol. 7, no. 10, Oct. 1929, pp. 560-562 and 567, 
3 figs. Extracts of paper delivered by author; 
general introductory discussion of Diesel engines 
and specific reference to operating cost data and 
comparisons with steam and electric pumping 
power based on results obtained in New Rochelle 
Water Co., Pocantico Hills, N. Y.; installation 
contains 338-hp. McIntosh and Sey mour Diesel 
driving centrifugal pumps and generator through 
De Laval step-up gear. 

England. New Pumping Station for the 
Mid-Kent Water Co. Water and Water Eng. 
(Lond.), vol. 31, no. 369, Sept. 20, 1929, pp. 
397-399, 6 figs. Description and details of 
equipment of pumping station for district having 
population of 120,000 and area of 455 sq. mi.; 
plant consists of five 3 - cylinder 165 - b.hp. 
Mirrlees- Diesel engines coupled to six borehole 
and surface pumps 6 in. to 10 in. in diam. with 
heads from 207 ft. to 600 ft.; details of engines 
and pumps and their operation. 


PUMPS 


Leakage. On the Leakage of Water Through 
Clearance Space, S. Suzuki. Tokyo Imperial 
U niv.— -Jl (Tokyo), vol. 18, no. 2, July 1929, 
pp. 73-98, 5 figs. Account of experiments con- 
ducted to determine amount of leakage water 
through clearance spaces; apparatus used con- 
sisted of water way between two parallel planes 
with circular center inlet and boundary outlet. 


PUNCH PRESSES 


Lubrication. Large Presses Are Equipped 
for Centralized Lubrication. Iron Trade Rev., 
vol. 85, no. 14, Oct. 3, 1929, pp. 843-845 and 
852, 10 figs. Description of lubrication system 
developed by Lubrication Devices, Inc., Battle 
Creek, Mich.; automatic valve used to supply 
each bearing with predetermined measured 
quantity of oil or grease at high pressure; ex- 
ample of installation in new press shop of Murray 
Corp. of America, Detroit, which is employed 
on 207 units having between 5200 and 5500 
bearings; compressor may be hand or auto- 
matically operated; other installations described. 

Zig - Zag. Fledermaus Zig - Zag Presses. 
Machy. (Lond.), vol. 34, no. 882, Sept. 5, 1929, 
pp. 730-733, 7 figs. Description of Zig-Zag 
presses built by Fledermaus A.G., Erfurt, for 
quantity production of blanks, punched, coined, 
or deep drawn from metal sheets or strips; 
diagram shows divisions of sheets to obtain best 
possible utilization of material; feed-gear mech- 
anism consists of double indexing system which 
is enclosed within housing and derives its drive 
through universal-joint shaft for reciprocation 
of press ram. 


R 


RAIL MOTOR CARS 


Gasoline - Electric. Hall - Scott 350 - Hp. 
Gasoline Engines. Ry. Age, vol. 87, no. 13, 
Sept. 28, 1929, pp. 737-738, 2 figs. Description 
of engines used in recent Brill Gas-Electric Rail 
Cars designed for exceptional efficiency and 
incorporate numerous special features; designed 
notable for power and light weight; six cylinders 
have 7!/:-in. bore and 9 in. stroke with piston 
displacement of 2385.6 cu. in.; engine develops 
more than 350 hp. at 1100 rp.m.;_ multiple 
ignition is supplied from two high-tension mag- 
netos driven from valve shaft through helical 
gear by main accessory drive shaft. 

Oil-Electric. Pennsylv ania Installs Two Oil- 
Electric Rail Cars, D. . Hershberger. Ry. 
Elec. Engr., vol. 20, no. 9, Sept. 1929, pp. 285- 
288, 5 figs. Cars are arranged for double-end 
control; auxiliaries receives power from both 
main generator and exciter; description of in- 
terior arrangement; oil engines; main and 
auxiliary generators; table gives principal 
weights and dimensions; control equipment; 
water ana oil-cooling systems. 


RAILWAYS 


Monorail. The Railplane System of Trans- 
port, G. Bennie Engineer (Lond.), vol. 148, 
no. 3841, Aug. 23, 1929, p. 206, 2 figs. Proposed 
system of transport is being investigated by 
London and Northeastern Railway Co. on full 
scale test track 426 ft. long; car is light, rigid 
construction supported by two laminated spring 
trucks running on suspended rail; car is driven 
by propellers operated either electrically or by 
internal combustion. 

Signals and Signaling. Boston and Maine 
Uses Reverse-Traffic Signaling in Hoosac Tunnel, 
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E. N. Fox. Ry. Age, vol. 87, no. 13, Sept. 28, 
1929, pp. 711-713, 4 figs. Description of ex- 
tensive rearrangement of signals and _ inter- 
lockers installed on double track line through 
Hoosac tunnel; line through tunnel is 5-mi. long; 
train movements directed from one point; auto- 
matic train stop. 


Train Control, Automatic. Automatic 
Train Control, G. E. Ellis. Railroads (A.S.M.E. 
Trans.), vol. 51, no. 17, May-Aug. 1929, pp. 
93-99, 8 figs. Brief review of early work done 
in automatic train control; government activi- 
ties regarding their installation and _ require- 
ments specified by Interstate Commerce Com- 
mission; classification of types of devices pro- 
posed, followed by brief description of each type; 
elements necessary for operation of all devices 
for automatic control; question of cost. See 
Engineering Index, 1928, p. 1555. 


REFRIGERANTS 


Carbon Dioxide. Refrigerating Character- 
istics of Carbon Dioxide, W. R. Woolrich. Power 
Plant Eng., vol. 33, no. 18, Sept. 15, 1929, pp. 
1021-1024, 1 fig. Discussion of most important 
advantages of carbon dioxide when used as 
refrigerant; physical properties of carbon dioxide; 
characteristics of carbon dioxide in solid form; 
diagram of carbon-dioxide properties with stand- 
ard ton cycle for carbon dioxide in outline; 
carbon dioxide in refrigerator car operation. 


REFRIGERATING MACHINES 


Carbon Dioxide. Mass Circulation in Carbon 
Dioxide Refrigerating Machines, H. Mawson. 
Instn. Mech. Engrs.—Jl. (Lond.), no. 2, Mar. 
1929, pp. 389-421-432, 17 figs. Volumetric 
efficiency and clearance; refrigeration per unit 
effective compressor volume; liquid cooling; 
cycles in which two regulators are employed; 
representation of compound compression cycle 
on total-heat entropy chart; effects of incomplete 
separation of liquid from vapor in receiver. 


REFRIGERATION 


Automatic. New Type of Automatic Re- 
frigeration. Ice and Refrig., vol. 77, no. 3, 
Sept. 1929, pp. 143-145, 5 figs. Description of 
highly improved system recently installed in 
Harvard Laboratory; embodies many features 
not found in other types; holds room at con- 
stant temperature, maintains definite tempera- 
ture when power is off, operates with minimum 
use of electric current, and holds constant hu- 
midity; illustration of charts taken from re- 
corders. 

Multi - Pressure Systems. Power Costs 
Lowered by Multiple-Effect Compression, F. P. 
MacNeil. Power, vol. 70, no. 12, Sept. 17, 
1929, pp. 446-447, 2 figs. Efficient performance 
of plant of East Shore Ice Co. at New Dorp, 
Staten Island, N. Y. C., has been accomplished 
with aid of compound multiple-effect compres- 
sion; plant has produced first-quality ice at 
power consumption of 39.6 kw-hr. per ton using 
condenser and can water at 70 deg. fahr.; general 
description of plant with diagrammatic layout 
of engine room. 


RIVETED JOINTS 


Testing. Riveted Joints in Tension (Niet- 
verbindungen mit Zugbeanspruchung), V. Bradel. 
Bauingenieur (Berlin), vol. 10, no. 27, July 1929, 
pp. 473-478, 3 figs. Theoretical. mathematical 
discussion of tension in riveted joints, induced 
by thermal or statical stresses; working stresses 
for riveted joints under constant or variable ten- 
sile stresses, with special reference to C. R. 
Young's tests. 


ROLLING MILLS 


Aluminum. Lighter Structures, R. L. 
Streeter. Eng. News-Rec., vol. 103, no. 14, 
Oct. 3, 1929, pp. 535-537, 4 figs. See editorial 
comment on p. 519. General layout of Alum- 
inum Company's structural mill at Massena, 
N. Y., where aluminum shapes as large as 141 in. 
deep and 85 ft. long will be fabricated; plan of 
blooming mill at Massena, N. Y.; mill crane 
2 ft. span and 10-ton capacity built of aluminum 
alloy. 

American vs. European. European and 
American Mills Compared, A. Noell. Blast 
Furnace and Steel Plant, vol. 17, no. 9, Sept. 
1929, pp. 1339-1343, 11 figs. Practices in 
American and European rolling mills are com- 
pared and new machines are described; combine 
blooming, beam, and rail mills in Europe; special 
rolling-mill features used in combination with 
merchant mills; capacity of merchant mills in- 
creased by rolling in multiples smaller size rods, 
using one hot-bed; machine for handling flats; 
new straightening machine. 

Efficiency. Efficiency and Power Consump- 
tion in Rolling Mills (Leistung und Kraftver- 
brauch im Walzwerk), H. Schreyer. Archiv. 
fuer das Eisenhuettenwesen (Duesseldorf), vol. 
3, no. 2, Aug. 1929, pp. 117-122, 9 figs. See 














984 


also Stahl und Eisen (Duesseldorf), vol. 49, 
no. 36, Sept. 5, 1929, pp. 1312-1313, 3 figs. 
Results of investigations carried out on large 
and medium-section three-high mills at Peine 
to determine efficiency and power requirement 
in rolling mills; determination of increase in 
load in rolling of single ingots and in simultaneous 
rolling of several ingots; influence of design of 
rolls, temperature, and chemical composition 
of materials on increased load. 

Forming Mill, New Type of. New Metal 
Forming Mill. Iron Age, vol. 124, no. 13, 
Sept. 26, 1929, p. 842, 2 figs. Description of 
new type of forming mill brought out by Farrel- 
Birmingham Co., Buffalo; each stand is in- 
dividual unit, and is driven through bevel gears 
in cast-iron housing, gears receiving power from 
single back-shaft driven by one motor; individual 
stand houses spindle bearings, connecting gears 
and mechanism for adjusting roll centers; method 
of adjusting top roll spindle. 

Strip Mills. Semi-Continuous Mi!l for Rolling 
of Strip Iron (Halbkontinuierliches Walzwerk 
fuer Bandeisen), E. Immerschitt. V.D.I. Zeit. 
(Berlin), vol. 73, no. 38, Sept. 21, 1929, pp. 
1333-1338, 19 figs. Details of mill equipment 
of August Thyssen plant at Dinslaken built by 
Demag A.G., for Vereiningte Stahlwerke, A.G., 
to produce strip iron 100 to 450 mm. in width 
and 1.25 to 3.0 mm. in thickness. 


S 
SEAPLANES 


Design. A.S.M.E. Seaplane Meeting at 
Cleveland, E. P. Warner. Aviation, vol. 27, 
no. 11, Sept. 14, 1929, pp. 571-573. Review 
of Aeronautical meeting of American Society of 
Mechanical Engineers in Cleveland with ab- 
stracts of papers presented; uses of seaplanes 
and conditions governing their design and con- 
struction, T. P. Wright and G. A. Luburg; 
possibilities in use of hydrovanes or separate 
planing surfaces below hull of seaplane; problem 
of design treated by A. Rohrbach with more 
technical detail; advantages of amphibian gear 
for commercial use; catapulting aircraft, W. M. 
Fellers; float design, H. C. Richardson. 


Racing. The British Schneider Trophy 
Defenders. Flight (Lond.), vol. 21, no. 34, 
Aug. 22, 1929, pp. 889-891, 3 figs. Description 
of Gloster VI low-wing seaplane to take part in 
Schneider Trophy Race; Napier VII D racing 
engine; comparison with Rolls Royce powered 
Supermarine S-6 seaplane; monocoque fuselage 
and floats of Gloster VI built of duralumin; 
wings of wood; control surfaces geared down in 
relation to stick and foot bar for small initial 
movements and geared up for large movements; 
unusual features of engine water and oil cooling 
systems; fuel carried in floats. 


SMOKE RECORDERS 


Photoelectric. Photo-Electric Smoke Re- 
corders, V. P. Griffin and J. V. Breisky. Am. 
Soc. Mech. iy ae = Paper, for mtg. 
Oct. 7-10, 1929, 7 pp., 14 figs. Paper discusses 
necessity of sneneusing smoke density in stacks 
of power plants, so as to enable operator to keep 
smoke down to minimum; methods of smoke 
determination that have been available in past 
are described; necessity of continuous and per- 
manent record is brought out, feature which 
has not been available in apparatus heretofore 
in use; photo-electric smoke recorder is de- 
scribed: scheme of operation is to project beam 
of light through stack or breeching on photo- 
electric cell. 


SOUND 


Measurement of. A Measurement of the 
Sound Pressures on an Obstacle, W. West. 
Instn. of Elec. Engrs.—Jl. (Lond.), vol. 67, 
no. 393, Sept. 1929, pp. 1137-1142, 6 figs. Sub- 
jects dealt with investigation of performances of 
small condenser transmitter under different 
conditions of test is described; results are re- 
duced to terms of augmentation of sound pres- 
sures at surface of transmitter, considered as 
obstacle in sound field; and comparison is made 
with calculated pressures developed on spherical 
obstacle. 


SPRINGS 


Conical, Design of. Conical Spring Design— 
Some New Facts and Formulas, J. Wood. 
Am. Mach., vol. 71, no. 15, Oct. 10, 1929, pp. 
620-624, 8 figs. Results of research that alter 
some of basic formulas heretofore used in this 
branch of design are discussed; new deflection 
formula for conical springs which takes into 
account vertical shear and deflection multiplica- 
tion factor; new formulas are given for design 
of round-wire conical springs. 
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STEAM 


Pressure Transformers. Pressure Trans- 
formers, an Innovation in the Field of Heat 
Engineering (Der Dampfdruckumwandler, eine 
Neuerung auf dem Gebiet der Waermetechnik), 

Hausen. Chemische Apparatur (Leipzig), 
vol. 16, no. 7, Apr. 1929, pp. 69-71, 1 fig. De- 
tails of process and equipment developed by 
E. Koenemann, according to which cycle is per- 
formed by binary mixture; fundamental princi- 
ple of process is based on absorption which 
steam over any liquid undergoes when heat is 
withdrawn; process is employed for raising 
pressure of exhaust steam. See reference to 
description by L. S. Marks in Engineering Index, 
1927, p. 338. 

Supersaturation. Supersaturation in Steam 
and Its Influence Upon Some Problems of Steam 
Engineering, C. F. Powell. Engineering (Lond.) 
vol. 127, nos. 3308 and 3309, June 7 and 21, 
1929, pp. 711-713 and 779-780, 6 figs.; see also 
editorial comment, pp. 791-792. Account of 
experiments to determine value of limiting super- 
saturation at different temperatures; from re- 
sults, true position of ‘‘Wilson line’’ can be 
fixed; it corresponds closely with ordinary line 
of 2 per cent wetness at low pressures; applied 
to calculation of heat drop for supersaturated 
expansions. 


STEAM ENGINES 


Traction-Type. Modern Boiler-Engine Units 
(Neuzeitliche Heizkraftlokomobilen), K. Heil- 
mann. Waerme (Berlin), vol. 52, no. 35, Aug. 
31, 1929, pp. 687-690, 6 figs. Modern develop- 
ment of combined boiler-engine units is character- 
ized by improvements in design and operation, 
such as application of pressure lubrication for 
large machines and by adaptation to require- 
ments of combined power and heat supply; some 
noteworthy installations for power and heating 
supply are described 


STEAM-ELECTRIC POWER PLANTS 


Pulverized-Coal-Burning. Growth of Pul- 
verized Coal Combustion, F. A. Scheffler. Elec. 
World, vol. 94, no. 7, Aug. 17, 1929, p. 326. 
Growth since 1926 shows increase from 37 to 
64 plants representing 2,179,000 and 3,275,500 
kw. installed capacity; plants now under con- 
struction will put more than 4,000,000 kw. on 
pulverized coal basis; table showing public 
utility plants in United States operated with 
pulverized coal. 

o ae Tex. Texas Plant Burns Lignite, 

T. Keck. Coal Age, vol. 34, no. 7, July 
1 29, p. 429. Plant of Texas Power and Light 
Co.; pulverized lignite proves economical; 
boilers are 18,756-sq. ft. Babcock and Wilcox 
type with interdeck superheaters for steam 
pressure of 425-lb. gage: main turbines are 
20,000-kw., 14-stage, 1800-r.p.m., single-cylinder 
General Electric units for steam pressure and tem 
perature of 375-lb. gage and 700 deg. Abstract 
from Elec. World as in Eng. Index, 1928, p. 1746 


STEAM POWER PLANTS 


Germany. Large Thermal Power Stations 
in Germany (Les Grandes Centrales Thermiques 
Allemandes), P. Jarrier. Technique Moderne 
(Paris), vol. 21, no. 15, Aug. 1, 1929, pp. 469- 
472, 8 figs. Review of tendencies in equipment 
of boiler houses; vertical water-tube type is 
most in favor; there has been reaction in favor 
of moderate pressures; advantages of high 
pressures are undubitable but limited; chain 
grates are used on about half boilers; boom in 
pulverized-coal firing was not maintained in 
1927, owing to progress in various types of grates 
and extensive adoption of lignite; use of auto 
matic control for feedwater, fuel supply, and 
combustion is steadily extending. 


1500 Lb. Pressure Steam Plant at Mannheim 
Power Station, F. Marguerre. Engineering 
(Lond.), vol. 128, no. 3322, Sept. 13, 1929, 
pp. 313-315, 5 figs. Problems in design of feed 
pumps because of high pressure; all pumps are 
variable-speed type, two driven by steam tur- 
bines and two by motors; turbines are designed 
for admission pressures of 1425 lb. per sq. in. 
and exhaust pressure of 285 Ib. per sq. in. 

Industrial, Costs of. High Pressure Indus- 
trial Power Plant Costs, J. F Ferguson. Power 
Plant Eng., vol. 33, no. 18, Sept. 15, 1929, pp 
989-991, 2 figs. In 1800-lb., 9000-kw. high 
back pressure development it was found that 
entire plant could be completed for less than 
$100 per kw. of capacity; curves showing com- 
a cost of complete steam-electric plants 

or different design, also curves of comparative 
cost of single-unit complete steam-electric plant 
for full pressure range. 


STEEL 


Chromium. See CHROMIUM STEEL. 


Manufacture—Basic vs. Acid Process. 
Comparative Evaluation of Basic and Acid Steel 





Vot. 51, No. 12 


Melting Furances (Wie ist der basische Stahl- 
schmelzofen gegenueber dem sauer zugestellten 
zu bewerten), E. Piwowarsky. Giesserei (Dues- 
seldorf), vol. 16, no. 31, Aug. 2, 1929, pp 685- 
693, 9 figs. Constitution of basic and acid 
furnace slags is discussed; basic slag is dissociated 
to marked degree with free oxides of iron and 
manganese; acid slags are only slightly dis- 
sociated with oxides; significance for processes 
of dephosphorization, desulphurization, and de 
oxidation; acid and basic stcel from viewpoint 
of quality. 

Nickel. See NICKEI, STEEL 

Quenching. Hot Aqueous Sebetionn for the 
Quenching of Steels, H. J. French and T. E 
Hamill. U. S. Bur. of Standards—Jl. of Re- 
search, vol. 3, no. 3, Sept. 1929, pp. 399-418, 
14 figs. Surface and center cooling curves are 
given for small cylinders of high-carbon steel 
quenched in water, sodium hydroxide, sodium- 
chloride solutions, and oils at different tempera- 
tures; characteristics of these cooling curves and 
study of hardness and structures produced sug- 
gested possibility of using some hot aqueous 
solutions to bring gap between cooling rates 
obtained with water and oils at atmospheric 
temperatures. 

Stainless, Welding. Welding of Stainless 
Materials, H. Bull and LIL. Johnson. Nat. 
Advisory Committee for Aeronautics—Tech. 
Memo. No. 532, Sept. 1929, pp. 1-26 and (dis- 
cussion) 26-37, 30 figs. on supp. plates. Proper- 
ties of various stainless steels are considered with 
reference to methods of welding them, stainless 
steels used in manufacture of turbine blades and 
cutlery; reasons why stainless steels would be 
benefitted by heat treating; welding Twoscore 
steel used in seaplane industry; austenitic steels; 
conditions for welding; outline of electric-resist- 
ance, arc, and oxyacetylene welding. From In- 
dustrial Gases, March and June, 1928. 


T 


TESTING MACHINES 


Compression. 200 Ton Hydraulic Com- 
pression-Testing Machine, F. C. Turner. Engi- 
neering (Lond.), vol. 128, no. 3322, Sept. 13, 
1929, pp. 322-323, 8 figs. Mac mal described 
was designed by author to meet need of Materials 
Testing Laboratory of Univ. of Sheffield for large 
capacity machine for compression tests on con- 
crete, brick, stone, wood props, and beam tests; 
oil pressure acting on piston both loads test 
piece and also takes up resulting strain; design 
calibrations are given and methods of calibrating 
machine are explained 


THERMODYNAMICS 


Principles. Thermodynamic Principles 
(Thermodynamique), C. Raveau. Académie des 
Sciences—Comptes Rendus (Paris), vol. 188, 
no. 26, June 24, 1929, pp. 1662-1665. Criticism 
of the fundamental principles of thermodynamic 
theory with special reference to the conception 
of entropy, Le Chatelier’s principle and relation 
between the Clausius and Clapeyron equations 


TURBO-COMPRESSORS 


Calculation of. The Calculation of Turbo- 
Compressors. Information on Refrigeration— 
Bul. (Paris), no. 11, Mar. and Apr. 1929, pp. 
3-52, 26 figs. Under design calculations of 
turbo-compressors following factors are con 
sidered: meaning of various values found 
efficiencies and characteristic figures of ele 
mentary and multiple turbo-compressors, etc.; 
under application of turbo-compressors to re- 
frigerating industry following factors are con- 
sidered; influence of choice of refrigerant on 
units of compression, influence of refrigerant on 
dimensions of turbo-compressor, and on nature 
of compression and hence on intermediate cooling. 


W 
WIRE ROPE 


Strength of. The Strength of Wire Ropes. 
Metallurgist (Supp. to Engineer, Lond.), Aug. 
30, 1929, pp. 120-121. Review of tests by R. 
Woernle in which various types were compared 
in regard to their endurance under similar treat- 
ment, that is, on basis of number of times they 
would stand bending operation of specified type 
before failure; effects investigated were those 
of radius of pulley-groove, lay of rope, loading, 
diameter of wires, strength of material; measure- 
ments were made of eiongation of ropes by usage, 
and data were obtained regarding reduction in 
carrying capacity of ropes to enable period of 
useful life to be judged from number of reversals 
of bending. 
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What It’s All About 


|] ECAUSE a reader of MecHANICAL ENGINEERING asked 
for a summary of its contents so that he might know 

a glance _ whet it’s all about,” the editors instituted 
this supplement to describe in simple language the princi- 
pal articles of ea h It is intended to be more than 
in extended table of contents. An effort is made to pre- 
| idea of the month’s contributions so that 


issue. 


the cen 


or 2 ares 
laymen as well as engineers can understand it. It 1s not 
nded to make a reading of the papers themselves un- 


but to whet the aj ypetites of those who find 
subjec ts of interest to them. 
In a small way, this supplement is an essay in inter 
etation. Because it is not bound into the magazine it 
nds itself to easy distribution. More people are in 
ed in engineering than is generally known. Some 
nd may be interested in one of the items summarized. 
Why not pass the supplement on to him so that he, too, 
“what it’s all about?” 


necessary 


av know 


Are Engineers Human? 


RE engineers persons of importance? This is a ques 
44% tion which L. W. Wallace, executive secretary of the 


\merican Engineering Council, and J. E. Hannum, editor 
the Engineering Index Service, asked themselves. 
With characteristic engineering directness, these two 


imined the facts by making a statistical study of the 
mes listed in ““Who’s Who.” They found that of the 
S805 listed, the group of scientists, including engineers, 
hitects, physicians, and surgeons, numbers S863, or 
| percent. Of these, 2858, or nearly 10 per cent of the 
tal, are engineers and architects. These men have re- 
ved 2497 scientific degrees and 1417 academic degrees 
f learning other than science. They hold 
positions in 3928 organizations, of which 2993 
ndustrial and commercial. 
(he findings clearly show, say Messrs. Wallace and 
nnum, “that engineers and architects are versatile, not 
row; internationally, not provincially minded; leaders, 
followers; scholarly, not unlearned; cultured, not 
lovers, not haters of mankind.” 
lhe results of this study are to be presented at the 
ual Meeting of The American Society of Mechanical 
zineers which takes place in New York during the first 
k of December. The paper in which the results are 
torth and discussed is published in the December issue 
\IECHANICAL ENGINEERING. 


branches o 


So official 


Commercial Airplanes 


. PER all, an airplane is a means of transportation, 
; and as such, Charles Talbot Porter, of the Keystone 
aft C orporation, points out in a paper on “Factors in 


Desi ign of Commercial Airplanes” in the December 


of MrcHANIcaL ENGINEERING, it is of value only 
when the commodity thus supplied can be marketed at a 
lower price for service rendered than similar service 
offered by other methods. At present, he says, the air- 
plane cannot compete either in price or in comfort with the 
extra-fare train; hence its principal reason for being is 
speed. 

Mr. Porter advocates a 50- to 40-passenger airplane that 
will have a speed of 135 to 145 miles per hour with a re- 
duction from the present 100 horsepower per passenger to 
a hoped-for 50 or 60 horsepower per passenger. To obtain 


issue 


this result he advocates abandoning direct-drive air- 
cooled radial engines and replacing them by geared en- 


gines, air or liquid cooled, placed preferably inside the 
wing, with a remote drive to the propellers. The airplane 
itself should approach the flying wing, the wing loading 
should be high, and the landing gear should be retractable. 
It should have large brakes operated = mechanical power. 
The material of construction will depend upon the de- 
preciation factor. 


The Navy’s ‘‘Tin Bubble”’ 


HIS year has been a good one for dirigibles. The 

successful circumnavigation of the world by the 
Graf Zeppelin has given the lighter-than-air ship almost 
as much publicity as the airplane got through Lindbergh’s 
flight to Paris. 

In August a new type of airship took the air. 
‘“metalclad” 200,000-cu-ft. dirigible ZMC-2 of the United 
States Navy, built at Detroit. This is a single-structure 
unit in w hich the surface plates carry a considerable por- 
tion of the direct stress. This surface is made of a light- 
weight metal, Alclad, less than one-hundredth of an inch 
thick, and is assembled over a rigid frame. It serves also 
as the helium-gas container. The 142 sheet-metal rings 
of the surface are sewed together by means of a special 
riveting machine which drives three rows of rivets along 
the seam simultaneously at the rate of 140 per minute. 

The ZMC-2 was delivered at Lakehurst, N. J., on Sep- 
tember 12, and on September 19 it completed successfully 
its final test. 

Carl B. Fritsche, president of the Aircraft Develop- 
ment Corporation, described this remarkable airship at 
the Third National Meeting 7 the A.S.M.E. Aeronau- 
tic Division, St. Louis, Mo., in May, 1929. An abridg- 
ment of the revised paper, wade te up to September 20, 1s 
published in MecHANIcAL ENGINEERING for December. 


Hooke’s Law 


NVESTIGATION of nature’s laws frequently reveals 
comparatively simple relationships that can be re- 
presented by simple mathematical expressions. Thus, 
for instance, Boyle’s law, that the product of the pressure 
and volume of a gas is a constant if the temperature is 


It was the 








Second, the searcher may wish some simple and auto 
matic way of keeping —_— on a given subject, the 
metallurgy of iron and steel, for instance. A brief survey 
of every batch of cards received, or of this section of the 
book, performs this service. 

Then there is that third individual who is looking for an 
idea, something that will apply to his problem. A maker 
of radio cabinets, for example, might discover from the 
reported experience of some one in a similar field that what 
his business needs is not more machinery but a more 
intelligently planned production method. An idea—a 
starting point for an active mind. 

But an index is useless unless the original article can be 
located. Every reference published by the Engineering 
Index Service is in the United Engineering Societies 
Library in New York and can be found there if not else- 
where. A photostat and translation service makes the 
Library available to every one, no matter what may be the 
limitations of his location or his ability to read foreign 
languages. 

MECHANICAL ENGINEERING selects every month ap- 
proximately 200 references of interest to its readers. 
These are indicative of what may be found relating to all 
branches of engineering in the complete index. 


The Arrow of Time 


Hi PDING sTON performed an immense service to science 
when he hit upon the phrase “The arrow of time” 
as a connotation of entropy. Every student of thermo- 
dynamics who has wrestled with the semi-physical, semi- 
philosophical concept of entropy and has attempted to 
conceive of it as clearly as he visualized pressure or tem- 
perature, should read the British = ates chapter on 
this subject in his book “The Nature of the Physical 
World.”” He will turn from it with a sense of satisfaction 
and gratification, and then read the rest of the book. 


Invention and Research 


N HIS address at Dearborn, Mich., 

Light’s Golden Jubilee, President Hoover paid tribute 

to Thomas A. Edison as an inventor who used the powerful 
tool of research. 

“In earlier times,” said the President, ‘mechanical 
invention had been the infrequent and haphazard product 
of genius in the woodshed. But science had become too 
sophisticated a being to be wooed in such surroundings. 


on the occasion of 


Nowadays a thousand applied-science laboratories, sup 
ported by the industries of one country, vearly produce a 
host of new inventions.” 

“Research both in pure science and in its application t« 
the arts is one of the most potent impulses to progress. 

In the first Henry Robinson Towne lecture, delivered on 
Dec. 1, 1925, at the Annual Meeting of The American 
Society of Mechanical Engineers, President Hoover, then 
Secretary of Commerce, speaking on research, said: 

“The day is gone by when we can depend very much on 
consequential discovery or invention being made by the 
genius in the garret. A host of men, great equipment, 
long, patient, scientific experiment to build up the struc 
ture of knowledge, not stone by stone but grain by grain, 
is today the fundamental source of invention and 
covery.” 

Research has paid handsomely in this country. It has 
increased our financial prosperity, it has extended ow 
physical comfort and length of life, and it has added luste: 
to our honor by developing great men. It is the proces 
by which civilization advances, for it makes possible th 
bringing of light, not to a few, but to all. 


Not Slaves of Machines 


ICHAEL PUPIN, whose rise “‘from immigrant to 
inventor” is one of the epics of opportunity in this 
country of free institutions, delivered an address at the 
175th anniversary of the granting of a charter to € Columbia 
University in which he denied that American scientists anc 
have vilization 


dis 


engineers created a « that is a_ sordid 
materialism. 
“The European critics of our civilization,” he said, 


“accuse our scientists and engineers of worshipping th 
machine, the only product, they say, of their utilitarian 
American mind. If I had imagined that my di 
tinguished pupils, Dunn, Millikan, Langmuir, Armstrong 
and many others were slaves of a utilitarian mind lying 
prostrate in the presence of machines, I should have con 
fessed long ago that my mission at Columbia was a con 
plete failure. But I am far from such a confession.” 
The European philosophic mind which has analyzed 
frequently our American civilization generally 
admit that man need not * and generally is not, a slay 
to the machine any more than he has always been a slav 
to his environment. It is refreshing to have the dar 
aspect of this European viewpoint brightened by suc 
words of faith and conviction as Dr. Pupin has uttered. 


ever 


refuses t 
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State Capitol Power and 
Heating Plant, Madison, 
Wisconsin 


Four 400-hp. Stirling boilers are 
equipped with Elesco_ super- 
heaters for the following con- 


ditions: 

uperheat..........75 deg. F. 
Pressure. .....150 lb. per sq. in. 
Rating............200 per cent 


are very well satisfied... 


both with the equipment and the service given by The 
Superheater Company.” 

So wrote Mr. John C. White, State Power Plant Engineer in his re- 
port on Elesco superheaters at the Wisconsin State Capitol Power and 
Heating Plant. 

Formerly this plant operated with saturated steam. Recently Elesco 
superheaters were installed in the boilers one at a time, as they could 
be spared. Superheated steam has plainly bettered the performance 
of the four Corliss engine driven units, and resulted in other econo- 
mies. 

The simple, compact design and the ideal accessibility of Elesco super- 
heaters adapt them to economical installation in existing boilers. 


Investigate their many advantages. 


THE SUPERHEATER COMPANY 


Peoples Gas Bldg. 47 Kast 42nd Street, New York Union Trust Bldg. 


CHICAGO PITTSBURGH 
Later 
GED) 


CANADA: The Superheater Company, Limited, Montrea 


Represented in 


Atlanta Charlotte Denver Honston Kansas City Memphis 


New Orleans San Francisco 
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The two WHITNEY Chain Drives pictured here on line- 


* 
Economical shafting show how WHITNEY Chains of different types 
should be selected for different requirements to insure 
Plant 


maximum efficiency and economy. 


For the high-speed drive from motor to countershaft, 


e 
Operation WHITNEY Silent Chain gives the necessary smoothness 


to insure quiet, efficient service. 


For the slower-speed drive from countershaft to main line 
depends on shaft a WHITNEY Roller Chain at lower cost gives 


efficient equally satisfactory service. 
WHITNEY engineers will be glad to advise regarding 


transmission the proper choice. 


of Power The Whitney Manufacturing Co. 
Hartford, Conn. 
‘ 




















SALES AND ENGINEERING OFFICES 
NEW YORK CLEVELAND 
L. C. Biglow & Co., Inc. Smith Power 
250 W. 54th St. Transmission Co. 
BOSTON 1213 W. Third St. 
The Whitney Mfg. Co. DETROIT 
250 Stuart St. The Whitney Mfg. Co. 
PHILADELPHIA 2-240 
The See a Co. General Motors Bldg. 
Philadelphia Gear Works ~~ 
Erie Ave. and G St. 15 
615 Howard St. ' 
SYRACUSE SEATTLE 
George McPherson A. H.C Cc 
201 Norwood Ave. 1743 Fi oates Lo. 
CHICAGO rst Ave. So. 
The Whitney Mfg. Co. LOS ANGELES 
549 W. Washington Blvd. A. H. Coates Co. 
PITTSBURGH 2011 Santa Fe Ave. 
Pittsburgh PORTLAND, ORE. 
Gear & Mach. Co. Portland Iron Works 
27th & Smallman Sts. 495 Northrup St. 
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| Co Customers, 
Hellou Manefacturers 
ann Other Friends 


At this season of rejoicing and festivity, we are 
only too happy to pause for a moment in our 
appointed task of designing, manufacturing and 
selling the world’s greatest line of control spe- 
cialties, to wish our legion of customers, fellow 
manufacturers and our host of friends 


A Most Merry Christmas and Prosperous New Year 


eon 


THE FISHER GOVERNOR COMPANY, Inc. 
MARSHALLTOWN, IOWA 
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Cross section through the Howard 

Bend Pumping Station showing the 

arrangement of C-E Boiler (Heine 

cross drum Type) and C-E Stoker 
(Green Forced Draft Type). All four 





units are similarly arranged. 





Machine shop | \ rater 
¥ 























COMBUSTION 
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DISTINCTIVE 
INSTALLATIONS 


of C-E Equipment 


The Howard Bend Pumping Station, St. Louis, is one of the latest and most 





modern pumping stations in America and is representative of the changing 
trend toward improved steam plant operation. 

The boiler room was specially designed to assure reliability and flexibil- 
ity. C-E Boilers (Heine cross drum Type) and C-E Stokers (Green Forced Draft 
Type) were chosen. 

The steam pressure is higher than that normally used in water works, the 
boiler being operated at 325 lb. pressure and superheat of 245 deg. fahr. 
giving a final steam temperature of approximately 670 deg. Another de- 
parture from ordinary water works practice is drawing CO2 from the boiler 


flue gas to charge the water in the process of purification. 


COMBUSTION ENGINEERING CORPORATION 


International Combustion Building . 200 Madison Avenue, New York, N. Y. 


A SUBSIDIARY OF INTERNATIONAL COMBUSTION ENGINEERING CORPORATION 





ENGINEERING 
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AIR PREHEATING 


Can you afford to use other than a 





= Repeat Orders 


East New Jersey Power Co., 
Sayreville, N. J. 


Indianapolis Lt. & Pr. Co., 
Indianapolis, Ind. 


Buffalo Genl. Electric Co., 
Buffalo, N. Y. 


lowa-Nebraska Lt. & Pr. Co., 
Lincoln, Neb. 


*lowa Railway & Lt. Co., 
Cedar Rapids, Iowa. 


Georgia Power Co., 


Atkinson, Ga. 


*Phoenix Utility Co., 
Dallas, Tex. 


*N. W. Public Service Corp. 
Mitchell, S. D. 


*Sinclair Refining Co., 
East Chicago, Ind. 


and 


Coffeyville, Kans. 


Tyrone, Pa. 


*United Sugar Companies, 
Los Mochis, Mex. 


Locust, Pa., (Stone & 
Webster Eng. Corp.) 


Engineers 


*Standard Oil Co. of Indiana, 
Casper, Wyo. 


LJUNGSTROM 





Some recent purchasers of 


LJUNGSTROM PREHEATERS 


4 Preheaters 


8 Preheaters 


6 Preheaters 


2 Preheaters 


4 Preheaters 


2 Preheaters 


2 Preheaters 


2 Preheaters 


2 Preheaters 


| Preheater 


*West Virginia Pulp and Paper Co., 


2 Preheaters 


| Preheater 


Philadelphia & Reading C. & I. Co., 


2 Preheaters 


| Preheater 


People like these would not choose 
PREHEATERS unless 
there were good reasons 








REGENERATIVE PREHEATER 


HE Ljungstrom Regenerative Preheater gives the 
highest recovery obtainable, weighs less than one- 





half and occupies less than one-third of the space of 
any other type preheater of equal recovery. 


The cost of the Ljungstrom Preheater is lower—for 
very high recovery, much lower than that of any other 
preheating equipment. 


The saving in building space and cost, in cost of 
foundations and duct work contribute to placing the 
investment return from the Ljungstrom Preheater on 
a plane which is approached by no other. 


These facts are recognized following close investiga- 
tion. Those mentioned at the left are only part of the 
list of purchasers of Ljungstrom Preheaters within the 
past six months. 

Size comparison for 


identical operating 
conditions 






Seana 




















a il 


Recuperative Preheater. 
Wt., 220,000 Ib. 
Volume, 3720 cu. ft. 








Ljungstrom. 
Wt., 110,000 Ib. 
Volume, 2100 cu. ft. 


Let us submit convincing performance data and 
references to time-tried installations where all guaran- 
tees have been well met. 


Over 800,000 boiler hp. a 
in service in the U.S.A. g 


THE AIR PREHEATER CORPORATION 
40 E. 34th St., New York 
Works: Wellsville, New York, Agents in 
Boston Charlotte Cleveland St. Louis Pittsburgh Houston 


Buffalo Denver Philadelphia New Orleans Cincinnati Los Angeles 
Chicago Detroit Minneapolis San Francisco Kansas City Tacoma 


Canada: Lammers & Maase, Ltd. 
Montreal and Vancouver 


ungstro m. 
PREHEATER 


Rec. US. Par 
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“THE JOHNSON FRICTION CLUTCH 













MECHANICAL ENGINEERS 
Should Become 
Better Acquainted 

with with 
THE ae THE 
JOHNSON JOHNSON 
FRICTION CLUTCH 
The Clutch 
That Lasts 
15 to 20 YEARS 


| PATENTED 
hoes a serait 


JOHNSON Double Clutch Exterior 


WRITE FOR CATALOG “C-12” 
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20 Horse Power Century Type SC 
Multi-Speed Constant Torque Squirrel Cage Induction 
3 and 2 Phase Motor 


MULTISPEED 


Constant Torque Motors 
Constant Horse Power Motors 
Variable Torque Motors 


Multiple speeds from a squirrel cage motor, with push button or 
drum control, offer a solution of many drive problems—among 
machine tools, woodworking machinery, mixers, blowers, stokers, 


conveyors, etc. 


They are built regularly for 2,3 and 4 speeds, with wide or narrow 
speed ranges like 1800-1200 or 1800-600 down to 900-450 r. p. m. 
(60 cycle). Special speed combinations available as described in 


bulletin 13-1. 


CENTURY ELECTRIC COMPANY 


1806 Pine St. St. Louis, Mo. 
40 U. S. and Canadian Stock Points and more than 75 outside thereof 




















| “THEY KEEP A-RUNNING’’ 
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OTICE the movable vanes in this 
N fan inlet. They mean a saving of 20 
to 30 per cent in motor input over ordi- 
nary damper regulation, and large savings 
over slip-ring motor control. Control of 
air pressure and volume becomes auto- 
matic with constant speed motors. 








B. F. STURTEVANT CO, 


Hyde Park, BOSTON, MASS. 
Plants at: Berkeley, Cal. » Camden, N.J. * 


Secedaaheds. tes. « Galt, Game © The Sturtevant Vane Control has been 
Hyde Park, Mass. » Sturtevant, Wis. * ‘ ° 
Canadian Representative: Kipp Kelly, quickly accepted by the prominent sta- 
Led., Winnipeg. Offices in Principal Cities. i 
tions from coast to coast. It would be a 
pleasure to send you complete informa- 
tion on Sturtevant Vane Controlled F. D. 


and I. D. Fans. Please address our nearcst 
Branch Office. 

















‘fevanl i707; FANS 


STEAM TURBINES~FORCED AND INDUCED DRAFT FANS~ELECTRIC MOTORS 
FUEL ECONOMIZERS ~ GENERATING SETS ~ AIR PREHEATERS 


Sturfevan 
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N? 93! SYLPHON 
REGULATOR 
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Nt95! SYLPHON 
_.[ PRES. REGULATOR 


/ M VENT VALVE 
\ EXHAUST, | 
UVE STEA COLO WATER 
— ~ / INLET 
SUPPLY \ 
STRAINER 
OIL ORAIN WATER 


UNE 

RETURNS 
OVERFLOW/ 
TRAP 








SUCTION 








BLOW OFF 
































































No. 931 Regulator 
on Feed Water 
Heater 


Regulating tempera- 
ture of feed water by 
injection of live steam 
to supplement exhaust 
steam, controlled from 
temperature of feed 
water. 


ECONOMY in 
Feed Water Heating 


A Sylphon Regulator on a feed water heater automatically 
feeds live steam only when exhaust steam is insufficient to 
maintain feed water temperature at 210 deg. F. 


It eliminates absorption of oxygen by open water and thus 
prevents corrosion of tubes, steam lines and turbine blades. 


Rigid economy in the power production for your plant is 
best accomplished with Syiphon Automatic Temperature 
control. In the reduction of manufacturing and operating 
costs in hundreds of plants, it has demonstrated its absolute 
dependability. 


More Detailed Information on Request 


We will be glad to send you more complete details showing the advantages by 
the installation of Sylphon Temperature Regulators in your plant. No obliga- 


tion on your part. 


Don’t Forget to Visit Our Booth at the Show 


Write for Bulletin M-125 





i 





ULTON SYLPHON (0. 


KNOXVILLE, TENN.,U.S.A. 


Representatives in all Principal Cities in U. S. A.—European Repre- 
sentatives, Crosby Valve & Eng. Company, Ltd., 41-2 Foley St., 
London, W. I., England—Canadian Representatives, Darling see"ouRn 


Bros., Ltd., 140 Prince St., Montreal, Que., Canada. CATALOGUE 


* SweetS 
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‘Re? DRAFT FANS 











Onis impressive group 
( 8 of thew 5 


serves @ large power company 


RAFT fans, particularly in large 

power plants, are a vital factor in 
final efficiency. Subjected as they are 
with large 
scale fuel consumption and accurate 
measurement of results, only efficient 
and sturdy fans can give satisfactory 
service. 


to continuous operation, 


The list of users of Buffalo forced 
and induced draft fans includes most of 
the large public utilities in America. 
They know from experience that ad- 
vanced engineering and modern con- 
struction are worth all they cost. Why 
not have the same kind of fan service 
in your plant? 


BUFFALO FORGE COMPANY 


148 Mortimer St., Buffalo, N. Y. 


In Canada: Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 








BLOWERS 


UNIT HEATERS 
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CARBEX 





—a super-refractory of the finest sili- 
con-carbide type, made into bricks or 
shapes of exceptional smoothness 
and capable of the greatest possible 
resistance to internal and surface 
disintegration and to all other de- 
structive influences of high furnace 
heat and hard physical punishment. 


Carbex Bricks and Blocks are essential to 
economical maintenance in every high-tempera- 
ture boiler furnace because of their extreme 
hardness, density, and resistance to softening, 
cracking, checking and surface disintegration. 
Clinkers do not penetrate or fuse with thesurface. 
Cleaning tools will not break off corners or sec- 
tions of the lining. Heavy superimposed weight 
from upper walls is supported without weak- 
ness. Air-cooled walls built with Carbex are 
very effective, as Carbex transmits heat seven 
times as fast as fire clay. Water walls faced 
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CARBEX offers decided annual 
economy and should be utilized 
under these furnace conditions: 


Where extreme heat prevails from high boiler 
pressure and temperature, from a high rate 
of forcing for capacity increase, or from 
the use of preheated combustion air for 
fuel economy and faster steaming rate. 


Where severe and frequent temperature 
changes occur as in oil or gas firing, in high- 
pressure waste-heat boilers, etc. 


Where more rapid generation and transfer 
of heat will result in increased or better 
production or more economical operation 
as in metallurgical furnaces. 


Where excessive clinker formation clogs the 
operation of stokers or gives trouble for 
other reasons. 


Where the fuel is of a nature to produce ex- 
cessive slagging and erosion of ordinary 
fire clay walls under any furnace tem- 
perature. 











with Carbex admit of great heat absorption, but maintain 
a good radiant surface. 


A Carbex lining 15 to 35 in. high in the clinker zone, 
all around the fire box, including the front wall, will nulli- 
fy the principal causes of furnace failure. Usually 414 in. 
of Carbex lining with header courses and backed up by the 
same thickness of ordinary fire brick to check outward 
flow of heat, affords thorough protection. Under severe 
conditions, 9-in. wall thickness of Carbex will meet every 
requirement. 


Carbex Bricks and Blocks, the latter made to any de- 
sired contour, effect enormous annual material and labor 
savings through reduction in the frequency of lining 
renewals. 


Tell us the make, capacity and forcing rate of your boilers, what 


fuel and firing devices you are using, what furnace temperatures are 
maintained and give us inside furnace dimensions or blue prints, so 
that our Engineers can submit recommendations, with Carbex perform- 


ance data and costs. 







Write for this FREE BOOKLET 


which tells exactly what you should 
know about refractories under all 
boiler conditions, and describes our 
complete lines of Carbex and Steel 
Mixture bricks and blocks for use 


at all furnace locations. 


McLeod & Henry Co. 


Specialists in Furnace Refractories 
for More Than a Hundred Years 





ACARI 






tos 








19 Monroe St. - Troy, New York 


Branches: New York» Boston, Buffalo, 
Cleveland, Detroit 


Typical Carbex lining for furnace of stoker-fired boiler, showing 
Carbex bricks; Carbex composite door arch and Steel Mixture 
header blocks. 
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AT RIGHT: Type D-26, Class 56 
Bailey boiler steam meter for indi- 
cating and recording flow of steam 
from boiler; air to furnace; furnace 
draft; and temperature of flue gas. 
Left hand illustration shows 6” ec- 
centric type of Monel Metal orifice 
plate for high pressure steam meter. 
Meter and orifice manufactured by 
BAILEY METER CO., 
Cleveland, Ohio. 



































A SIMPLE STATEMENT 
OF A BASIC 
ENGINEERING PRINCIPLE 


1. DESIGN is THE idea—the 
starting point of Production. 
It is the First Essential. 


2.WORKMANSHIP is led and 
directed by Design, it is the 
human touch that shapes 
mass into form. It is the 
Second Essential. 


MATERIAL is the back- 
bone of performance. 


* ‘ | 
eading pe 
bco-tife hag sr 

Manufacturers mh Do 
have evolved. It is the 


appreciate the importance. re 





All types of power plant equipment—from the largest turbines \Es senti al 
to the most delicate instruments—must be manufactured with 

a viewto the 3 Essentials. Particularlyin the caseof measuring in- 
struments, material—the 3rd Essential—is of utmost importance. 

The Bailey Meter Company, realizing that the orifices of 
its products play a most vital part in assuring accuracy, has 
spent years in the study of different types of orifices and the 
materials from which they may be made. As a result of this 
research, this Company states: 

“Wear and corrosion have been overcome by the use of 
Monel Metal as a standard material for all Bailey steam and 
water orifices.” 

In other words, this Company, like other leading manufac- 
turers, has concluded that the employment of Monel Metal is 
the best assurance of long life and dependable performance. 

If you require additional information regarding Monel SEND FOR “LIST B” OF MONEL 
Metal’s remarkable combination of properties, write direct. METAL & NICKEL LITERATURE 





Mone! Metal is a technically controlled Nickel-Copper alloy 
of high Nickel content. It is mined, smelted, refined, rolied 
and marketed solely by The International Nickel Company, 
Inc. The name “‘Mone! Metal’’ is a registered trade mark. 











ONE 
THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N. 4 } mt 
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Rigidity and aceuraey are useless 


- - - unless they are lasting 


KEMPSMITH, with forty years’ experience in the 
building of quality milling machines has standardized 
on New Departure Ball Bearings throughout, including 
the main spindle, because: 

1. New Departure preloaded spindle bearings 
give maximum rigidity under the heaviest working 
loads. 

2. This rigidity is permanent, for wear in prop- 


erly mounted ball bearings is too slight to be 


4. They are most efficient—a spindle equipped 
with New Departures may easily be turned by hand 
when fully pre-loaded—rigidity is not gained by 
sacrificing power. 

With the recent trend toward greatly increased 
cutting speeds, engineers are careful to specify bear- 
ings with a capacity for high speed—heavy duty—and 
a life equal in length to that of the machine itself— 


that means New Departures. 





measured. 
3. New Departures are accurate at all 
speeds—and remain so far longer than other 


types of anti-friction bearings. 








The New Departure Manufacturing Com- 
pany, General Offices and Main Works, Bristol, 


Connecticut; Detroit, Chicago, San Francisco. 








New Departure Ball Bearings 
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hat is 


the biggest part of the job ? 


ORE ESSENTIAL than the specifications, 
even more important than the equipment 
itself, is the ability of Maehler engineers in 
fitting that equipment to your particular needs. 


The increasing number of leading manufac- 
turers who are adopting complete Maehler 
industrial oven installations simply adds accum- 
ulative evidence of Maehler responsibility. 


The new Lyon Metal Products finishing plant 
is a typical example of the systematic thor- 
oughness with which Maehler equipment is 
built and engineered to deliver definite results. 


This job includes a battery of mono-rail ovens 
for baking long parts, a set of continuous con- 
veyor ovens for dipping and baking smaller 
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Maehler conti onveyor oven for 
automatically dipping and baking 
enamel perts—one ofthe many units of 
the complete Maehler installation of 
industrial ovens at the plant of Lyon 
Metal Products, Inc., one of largest 
manufacturers of metal cabinets, fur- 
niture, display and storage equipment 
enamel units, and combination finishing ovens 
with spray booths for the final coating of 


special parts. 


All are equipped with Maehler-Universal Heat- 
ers, which insure uniform quality of bake, and 
incinerate combustible vapors thereby elimi- 
nating all baking hazards. 


The whole series of processes is planned and 
timed to a precise schedule. Operation goes 
on smoothly and with clock-like regularity. 
Production continues at peak efficiency — proof 
that Maehler service is the biggest part of the job. 


Put your problem in the capable hands of 
Maehler engineers, and you can depend on the 
results. Send for booklet, “Heat from Hazard.” 


THE PAUL MAEHLER COMPANY 
2204 W. Lake Street, Chicago, Ill. 


Universal 








WGK—7499 
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Economy 
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Bearings for 
Fvery Purpose 


F you use bearings, we can supply 

you with exactly the type of bear- 
ing needed and at very moderate cost. 
We make bearings for thousands of 
different uses—anything from a con- 
trol switch for an electric sign board 
to an automobile or a battleship. 
Folding doors, roller skates, cotton 
spinning machines, electric cleaners. 
In every conceivable industry and for 
every conceivable purpose. 





E design special types of bear- 

ings for you, or suggest more 
economical installations. Our line of 
‘“stock’”’ bearings is also available. 
‘‘Commercial”’ bearing service is as 
efficient as ‘‘Commercial’’ Annular 
Ball Bearing itself. You will obtain 
the famous three-point contact. 
Speeds up to 2500 R.P.M. A larger 
number of balls. Precision and 
quality. 


Ce Send for Illustrated Catalog, Discount Sheets and Samples 


oe 


























THE SCHATZ MANUFACTURING COMPANY 
POUGHKEEPSIE, N. Y. 


Detroit Sales Office—917 Book Bldg. 
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Here we illustrate various installations 
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Hardinge 
tons of bituminous coal per hour 


Hardinge pulverizers hold the record for continuous operation. The 
longest uninterrupted run was in 24 hour service, pulverizing ore, 
for 372 days. 


Low maintenance is definitely established by the record performance 

of the pulverizer illustrated. During 1928 this Hardinge mill pul- 

ota, verized 31,071 tons of river anthracite and 12,200 tons of bituminous 
“a\* coal. The maintenance was but 1.94 cents per ton. 


FOSTER WHEELER CORPORATION 
165 Broadway, New York, N. Y. 


Branches in Principal Cities 


‘) © 
230 €0" 


Foreign Associates 
Foster Wheeler Limited: London, England 
Societe Anonyme Foster Wheeler: Paris, France 
Foster Wheeler Limited: Toronto Montreal Vancouver, Ca 
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ball mill. This pulverizer has a capacity of 25 
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OIL BURNER CONTROL 


Bulletin 719 Oil Burner Con- 
trol Panel operates in conjunc- 
tion with oil burner safety 
shunting controls where these 
controls lack sufficient capacity 


to switch motor current. 


The magnetic switch starts 
motor when thermostat makes 
contact, if pressure switches, 
low water gauges, etc., are 
closed. If oil burner fails to 
ignite, temperature relay opens 
switch and stops motor. Over- 
load protection also can be 
provided. 


Ratings: — Single Phase — 
1", H. P., 110 V.; 3 H. P., 220V. 
Polyphase-3 H. P., 110 V.; 
5 wh. FP... 2 Vi. TH H. Ff. 
440-550 V. Steel cabinet can 


be locked to prevent tampering. 


BULLETIN 719 


ARE SRD ME TRIS 2 





SAAR 


SINGLE PHASE MOTORS 


Bulletin 707 Single Phase Start- 
ing Switch is a double-pole 
magnetic switch with mavi 
mum rating of 112 H. P., 
110 V.; 3 H. P., 220 V., 25 to 60 
cycles, for motors operating 
refrigerating machines, com- 
pressors, pumps, oil burners 
and other devices governed by 
2-wire or 3-wire pilot controls. 
Switch coil has double wind. 
ing, permitting switch to be 
used interchangeably up to 
and including 1% H. P., for 
110 or 220 V. motors by 
changing coil connections. 


A Resisto-ttherm Overload Re- 
lay provides accurate and re- 
liable overload protection. 


BULLETIN 7 


NDUSTRY demands highly specialized control equip- 











ment. It no longer is sufficient that control apparatus 
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SPLASH-PROOF SERVICE 


Bulletin 709WT Splash-proot 
Switches are standard Allen- 
Bradley Bulletin 709 Across- 
the-Line Switches enclosed in 
cast iron splash-proof cabinets. 
These switches are ideal for 
laundries, creameries, packing 
plants, rayon plants, and other 
factories requiring splash-proof 
switches. They also are suit- 
able for dusty installations such 
as found in flour mills, cement 
plants, etc. Special splash- 
proof start-and-stop battons 
and relay reset buttons are 
provided and the hinged cover 
has a rubber gasket to exclude 
spray and moisture. 


These switches are rated for 
single phase motors up to 
3 H. P., 110 V.; 5 H. P., 220 V., 
and for polyphase motors up to 
SH. P., 220 V., and 7% H. P., 
440-550 V. 


BULLETIN 709WT 





is automatic. Each starter must possess individual charac- 
teristics which adapt it to a special cycle of operation. 


Allen-Bradley is a leader in the development of special- 
ized control apparatus. In addition to offering an extensive 
line of standard control, Allen-Bradley serves its custom- 
ers by constantly adding specialized equipment to meet 
new demands. 


for 
AUTOMOBILE PLANTS 


Bulletin 711-712) Across-the- 
Line Starting Switches have 
outside-operated disconnect 
switches and separate test jacks 
Fuse Clips can be provided 
These switches eliminate much 
wiring and conduit, and per- 
mit easy rearrangements of 
motors and starters when plane 
layout changes are necessary. 
Test jacks provide safe means 
for determining motor load 
Ratings up to 10 H. P., 110 V.; 
7 i.. &.. 220 Vs @ H. P.. 
440-550 V. 


BULLETIN 711-712 
WITH DISCONNECT SWITCHES 


ae 
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SETS THE PACE 
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The automatic control devices, illustrated on these pages, 
are examples of specialized equipment. This new line 
demonstrates the ability of the All 

to match the need with the correct control. The prestige 
of the Allen-Bradley trade-mark makes this line of auto- 
matic switches an asset alike to the machine builder and 


the factory superintendent. 


Masters of industry look to Allen-Bradley for the unique 
and the new in control design. 





for 
SQUIRREL CAGE MOTORS 


Bulletin 648 Resisto-Trans- 
formerStarter has graphite com- 
Pression resistors in series with 
auto-transformer when starter 
is first connected to line. Resis- 
tors eliminate current inrush 
of ordinary starting compensa- 
tor and prevent voltage fluc- 
tuation during starting. Motor 
is accelerated by steplessly 
reducing starting resistance. 
Ratings: — Up to 75 H. P., 
220 V.; 125 H. P., 440-550 V., 
at 5O or 60 Cycles, and 30 H. P., 
220 V., 50 H. P., 440-550 V., 


at 25 or 30 Cycles. 


BULLETIN 648 


PRR oe Sem, eee) ey 





for 
SMALL A.C.&D.C. MOTORS 


Bulletin 825 Fractional Horse 
Power Overload Breakers are 
designed to protect small A. C. 
ind D. C. Motors up to 1 H. P., 
125 volts, and 1'2 H. P., 250 
volts, on refrigerating machin- 
ery, pumps, fans, machine 
tools, compressors, etc. Com- 
binations have been developed 
for manual starting or for two- 
wire control, such as a pressure 
switch, float switch, etc. The 
maximum current rating is 15 


amperes at 125 and 250 volts. 


The contacts are silver plated, 
with arc barriers and magnetic 
blow-outs to assure ample cur- 
rent-interrupting capacity. 


The overload breaker will 
accurately repeat its tripping 
operation on overload an in- 


definite number of times 


BULLETIN 825 


en-Bradley Company 






for 
\.C. & D.C. SWITCHING 


Bulletin 201 D. C. and Bulletin 
701 A. C. Contactors are de- 
signed for electric ranges,water 
heaters, steam vulcanizers, fire 
alarms, oil burners, refrigera- 
tors, traffic signal systems, and 
other applications requiring 
small automatic single or 
double pole contactors. The 
current rating is 15 amperes 
for the double pole contactor 
and 30 amperes for the single 
pole contactor. The magnet 
coil can be wound for any 
standard voltage from six volts 
to 230 volts. 


These contactors are available 
for two-wire separate control, 
2-wire common control, and 
3-wire pilot control. Silver 


contacts are used. 


BULL 
BULL 


ETIN 201 D.C. 
ETIN 701 A.C. 


















for 


A.C. REVERSING SERVICE 


Bulletin 704 Alternating Cur- 
rent Reversing Switch consists 
of two double-pole magnetic 
contactors, mounted back to 
back with an interlocking pir 
between them. When contac- 
tor on one side closes, it pushes 
interlocking pin against con- 
tactor arm of opposite switch. 
If opposite switch is already 
closed, interlocking pin cannot 
move and first contactor re- 
mains open. 


Furnished for 2 and 3-wire 


control. Maximum rating 
1H.P., 110V.; 1% H. P.,220V., 
single phase. 2 H. P., 220, 
440, 550 V. polyphase. 


BULLETIN 704 
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IN CONTROL DESIGN 
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“A properly made oxy-acetylene welded joint is as 
strong as the base metal, fully 100% efficient... .” 


“Properly made”’ 
means made under proce- 
dure control,—produced 
under standards dictated 
by the best engineering 
practice. 



























The Pioneers in 
Procedure Control 


for 
Oxwelding 


LINDE OXYGEN 
The Linde Air Products Co. 


Frest-OLte 
Dissolved Acetylene 
The Prest-O-Lite Co., Inc. 


Oxweld Acetylene Company 


UNION CARBIDE 
Union Carbide Sales Co. 














Units of 
UNION CARBIDE AND CARBON CORPORATION 


General Offices UCC Sales Offices | 





30 East 42nd Street, New York, N. Y. In principal cities of the country 








64 Linde Plants—45 Prest-O-Lite Plants —154 Oxygen Warehouse Stocks —138 Acetylene Warehouse Stocks 
—38 Apparatus Warehouse Stocks—235 Carbide Warehouse Stocks. 


Be SPS : ¥ at SRO {oa SU SNARE a 5 SO 5 Sa ea er? Ds! 
Now is the time to put Eveready Prestone, the perfect anti-freeze, in your automobile radiator—Eveready Prestone is guaranteed by National 
Carbon Company, Inc., unit of Union Carbide and Carbon Corporation. 





fu! 
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SPRINGFIELD 


BOILERS—WATER WALLS 


SECTIONAL—ALL STEEL 
ALL SIZES—ALL PRESSURES 


KEARNY STATION 


PUBLIC SERVICE ELECTRIC AND GAS COMPANY 
KEARNY, N. J. 


Public Service Production Company 











Engineers and Constructors 

















3—2290 Horse Power SPRINGFIELD Boilers built for 400 Ibs. 
steam working pressure, installed in the above plant. 








To the left is illustrated the sectional side elevation of the 
SPRINGFIELD Boilers and Water Walls as installed in the 
KEARNY STATION. 


Water Walls completely enclose settings at both sides from floor 
line to roof, and at front and rear up to the boiler headers. 
































Sicaraa. Practically all masonry eliminated. 
| 
a eaealog Write for your copy of our catalog. 


The SPRINGFIELD Water Wall embodies, as far as possible, the same materials and methods of construction 
as employed in the manufacture of our Water Tube Boiler. They are built in sections or panels wherever possible 
and assembled and tested in the shop and shipped as a complete unit. These Water Walls are designed to suit 
the particular furnace design and working pressure with which they are to be used, and are built with wide tube 
spacing, or with the tubes so closely spaced that they actually touch. The feeder and riser connections from 
the boiler to the water walls are proportioned to supply the steam generating surface with an abundance of water 
without interfering or disturbing the water level in the boiler. 


SPRINGFIELD BOILER CO. 
SPRINGFIELD, ILLINOIS 


OFFICES: _ OFFICES: 
Chicago Philadelphia Cincinnati Houston 
New York Richmond Minneapolis Los Angeles 
Boston Atlanta Kansas City San Francisco 
St. Louis Seattle 


Pittsburgh 
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. Other Genuine 
wes Steam 
Specialties 


Specialists for over 30 years in 
steam problems makes available 
a fund of experience which is at 
your service to call upon. Write 
us about applications of any of 
these Squires Specialties: 





Standard Genuine 
Squires Steam, Air and 
Blast Traps 
New Genuine Squires 
Steel Trap 
Class ‘‘E’”’ Pump Governor 
Class ‘‘H’’ Pump Governor 
Class ““B’’ Excess Pump 
Governor 


iler Feed Water 
Controle Because SQUIRES 
N wo é' 
Reducing Valves gives 
% complete satisfaction— 
Mo 


Installation of Squires 

ucing Valve in a 
leading central sta- 
tion. Notice the low 
pressure gauge regis- 
tering exactly the re- 
quired 200 Ib. 























Sectional view of 





Squires Reducing <j 3s 
Valve. May be in- =| > 
stalled in Korizontal <|5 
or vertical position. €|3 they are the selection of leading engineers who 
<i> Write for run their plants on an economical basis. 
ci 2 ° 
oa EB ADJUSTING Catalo gue H Quality products that stand the wear of 
SLEEVE modern high-pressure service are furnished by 
Sent free 


Squires to the foremost plants of the country. 
EXHAUST on request 
Simple design, rugged construction and de- 

ee 


pendable action mark the Genuine Squires 
Reducing Valve. Made from the best of ma- 
terials, it stands up under the heaviest work 
for long periods of service. 





T TO 


Controlled by a pilot valve which is gov- 
erned by the low pressure side, maintains de- 
livery pressure always exact. he Squires 
Reducing Valve holds pressure constant by a 
single reduction from 500 Ib. or less initial 
pressure to any desired reduced pressure. 


Write for full description of this master 
reducing valve. 



























@ 


ly 
_@yJA 


E.40Tn St. & Kerrey Ave., CLEVELAND 

















BP. toy 
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You Need This 
Book 


- - - If you wish to keep 
posted on developments 





in modern High Pressure 
Steam Piping. 





The report shows the results of a 
well planned series of tests on 
piping materials as recommend- 
ed by the American Engineering 
Standards Committee for 1350 lbs. W. S. P. 





Although only high operating conditions were 
considered, the results should be of pertinent 


concern to those interested in steam pressures 
of 250 Ibs. and higher. RAVES 


Hydraulic tests were also made and pressures 


ws 
carried to 7500 lbs. Vep PLANT > 





To the best of our knowledge no such tests as 
these have ever been made before and inas- 
much as various types of Gaskets, Joints and 
Lap Facings were used, they should materially 
assist the Engineer designing a high pressure 
installation to intelligently select the materials 
best suited for his requirements. 


Write for your copy today. 





NATIONAL VALVE & MFG. CO., PITTSBURGH,PA. 


J. ATLANTA CLEVELAND COLUMBUS CHICAGO NEW YORK PHILADELPHIA] 
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A Year's Progress 
in Ash Removal 


A new type pump, which handles ash 
and other abrasive substances with 
practically no wear on pump parts. 





A new dust valve, for handling soot and 
similar materials, that is air-tight and 
reliable in operation. 


These recently developed products, 
enable the Hydrojet System to meet even 
more difficult problems of ash removal. 


Visit our booth at the Power Show. 
See these new developments and learn 
why Hydrojet speed, cleanliness, safety, 
economy and low maintenance, cannot 
be duplicated. Also, see actual test 
pieces of various alloy steels and a 
record of the abrasion resisting qualities 
of each. Catalogs on request. 


233 South 15th St.—Philadelphia, Pa. 
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Nothing Moves but the Ashes 
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The Modern Multistage Pump 


No simpler or more efficient centrifugal pump has been built 
il than the Allis-Chalmers single stage, double suction, hori- 
Mis . ° “oO” 
foo creo zontally split, volute casing Type “S” pump. The same 
Q 4 desirable features of simple volute diffusion passages, double 
XU Vl . . . * .-< . 
suction impellers minimizing end thrust, and_ substantial 
split casing solidly bolted together are now offered in the 
Allis-Chalmers Type “‘M’’ double suction multistage pump. 
The high efficiency and other desirable characteristics of 
this improved multistage pump make it the most suitable for 
heads higher than can be obtained with a single stage pump. 
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Bucyrus-Erie Shovels use , 
Brown-Lipe Industrial Clutches 


UCYRUS-ERIE ten-thirty Shovelstopsatnothing 
—ripping the roots from gigantic trees; hoist- 
ing structural steel; dredging swamp lands 

and digging out hard-pan—in the heart of its ma- 
chinery is the Brown-Lipe Industrial Clutch— 
built according to Bucyrus-Erie specifications but 
using the pioneer Brown-Lipe Gear Driving Drum 
principle. 

The Driving Drum of this Brown-Lipe Clutch is fas- 
tened to the fly wheel by eight half-inch screws—a 
far stronger construction than is possible with driv- 
ing by pins. 

The material used in Brown-Lipe Industrial Clutches 
assures 40% more wear-life and maintains a relatively 
high coefficient of friction under heat. 





Assembly Drawing of Two-Plate, Drum Brown-Lipe Industrial Clutches are built to meet 
aie  ) the most exacting specifications. A complete en- 


gineering department is available for the thorough 
development of any clutch problem. 


BROWN-LIPE GEAR COMPANY 
Manufacturers of Transmissions, Clutches & Controls - 
phon LIP SYRACUSE, N. Y., U.S.A. Pecan cst 
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Edge Moor Bent Tube Boilers 


for new power plant of 


BEDFORD PULP & PAPER CO. 


Three 695 h.p. Edge Moor 
Bent Tube Boilers, four- 
drum type, will furnish 
the steam in the Bedford 
Pulp & Paper Company’s 
new plantat Big Island,Va. 
These units are built for 
400 lbs. working pressure. 








Each boiler furnace will be 
equipped with Edge Moor 
Water Walls, bare-tube 
type, located in rear wall 
of setting and in hopper 
bottom. 


Other equipment will in- 
clude Foster convection 
type superheaters, de- 
signed for 100° super- 
heat, Foster economizers 
and Diamond valve-in- 
































Four-drum Edge Moor Bent 
Tube Boiler for Bedford 


Pulp & Paper Co., showing head soot blowers. 
superheater, economizer and 

ee ee ee The boilers will be fired by 
or 400 lbs. working pressure. 


pulverized coal, prepared 
in a Unipulvo system. 


EDGEMQOR © Stes 
| _WalerTubeDOTLERS 9 Seen" 


}) STRAIGHT AND BENT TUBE TYPES—WATER WALLS—AIR PREHEATERS 











, EDGE MOOR IRON COMPANY Established 1868 EDGE MOOR, DELAWARE 
New York Chicago Los Angeles St. Paul Charlotte 
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O better identify our products we have 

given them the name of the founder of this 
company. This decision was made at the be- 
ginning of 1929 and during the year we in- 
ducted the name and trade mark, as it appears 
below this text, on products and company 
effects. Previously goods of our manufacture 
were designated “High Duty”, now they are 
labeled “Stearns High Duty.” The name of 
the company, however, remains 


NAME PLEDGES HIS” 
REPUTATION... BY HIS 
MARK HE LOSES AT 
ONCE THE SECURITY 
OF THE NAMELESS 
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century, Mr. Stearns has taken active part 
in the practical development of magnetic 
separation equipment and has contributed 
much to its present extensive industrial util- 
ization. These years have won Mr. Stearns 
a well earned recognition in the field. We 
believe it only fitting, therefore, to add a 
further measure of recognition by this use 
of his name as sponsor to the products of the 

Company; magnetic separators 





the same, “Magnetic Manufac- 
turing Company, Milwaukee.” 


The close of 1929 marks a peri- 
od of full thirty years activity 
in the magnetic separator in- 
dustry for Mr. R. H. Stearns. Dur- 
ing this span of over a quarter 








~ R. Hi. Stearns 


of all types, magnetic pulleys, 
magnetic clutches, suspended 
type magnets, apron conveyor 
magnets, launder magnets, and 
special magnetic equipment. 


MAGNETIC MANUFACTURING CO. 
283 23rd Avenue Milwaukee, Wis. 








President and founder of the 
AGNETIC Mrc. Company 
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Pack them together—bunch them as much as 
you like—Shakeproof Lock Washers can’t link 
or tangle. Manufacturers are finding that the 
time saved in this one feature alone oftentimes 
pays their entire washer bill. Speed up your 
produciion line—stop delays—adopt Shake- 
roof Lock Washers, designed to prevent 
inking. 


ULTIPLE 
LOCKING 


Twisted teeth of steel set around the circum- 
ference of the washer. Tighten down the nut 
and each tooth bites in with a grip of steel— 


they can’t let go. For sure locking demand 
Shakeproof. 


PREADPROOF 


No matter how much pressure is applied you 
just can’t spread a Shakeproof Lock Washer. 
This eliminates breaking of washers, too, and 
saves you time and money. With its multiple 
advantages, it is no wonder that manufacturers, 
large and small alike, the country over are 
adopting Shakeproof. 





RODUCTION 
SPEED 


Slip them onto the bolt as fast as the hand can 
move. Easy to handle—just as easy to apply. 
Shakeproof will win new friends in your pro- 
duction department and speed up their work 
for you. 


The roll call of American manu- 
facturers is the roll call of Shakeproof 
users. Pick any car on the road— 
the radio in your home—the cash 
register in your neighborhood store— 
the vacuum cleaner your wife uses— 
the typewriter on your stenographer’s 
desk—it is a hundred to one they are 
all locked with Shakeproof. 
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U.S. Patents, 1,419, 
564; 1604, 122, 1,697, 
954. Other Patents 
Pending Foreign 
Patents. 


Type 20 Terminal 
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Type 20 Terminal 








FREE SHOP TEST SAMPLES 
SHAKEPROOF LOCK WASHER CO. F 
2511 North Keeler Ave., Chicago, Ill, C Shakeproof Locking 


Please send me samples of Terminals Size.......... 
Shakeproof Lock 

EE FHI. 0. 6.66.00 ceccedccdosanrcuseesesionss Washers to fit bolt size........ 

5c inuceesar +0 sen ee ieaeeaaeee oO kaas as SoA Ac tee enews 

On iss ciedean ad Sane e semen bene eane Re cee rey tee 


SHAKEPRO OF Lock Washer Company 


[ Division of Illinois Tool Works } 


2511 North Keeler Avenue Chicago, Illinois 
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207 GENERAL MOTORS BLDG. | 420 SLOAN BLDG. tas 
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Announcing \ 
the Shepard Compact Hoist 


In every detail the Compact Hoist represents the 
Consider these features. iia finest that Shepard has produced. It is fortified 


throughout with the very best of steel...and pro- 
portioned to assure the utmost strength per pound 
of weight. 














1 Sectionalized construction provides a Com- 
* pact Hoist specially suited to the job... without 
the cost of special manufacture. 

, ; ; ; Safety load block...improved electric brake and 

: Enduring strength is wrought into every detail limit switch... cooling fins on the load brake... heat 
of the all-steel Shepard Compact Hoist. treated steel gears... special motor...these are some 

of the features which Shepard has added to make 

the new Compact Hoist veritably “‘a hoist that 
won't grow old’’. 


ie) 


All moving parts operate in an oil bath, assuring 
proper lubrication at all times... automatically. 


3. 

4 Heat treated gears are used in the planetary : . me 
; : Shepard representatives are located in the principal 

5. 





— cities from coast to coast. They will be glad to 
Specially designed motors afford a sure start give you complete information. 
and a quick stop. SHEPARD NILES CRANE & HOIST CORP. 
cea ie 370 Schuvler Ave. Montour Falls, N.Y. 
6. Response to controls is instant... positive. Site's tatacecncedih hits WP" Wiehe i: 
° (Member- 
































CRANE € HOIST DIVISION aoe 
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AScumulators (Hydraulic) 
* Farrel-Birmingham Co. (Inc.) 


Aftercoolers (Air) 
* Foster Wheeler Corp’n 
* Ingersoll-Rand Co. 
* Pennsylvania Pump & Compres- 


sor Co. 
* Sullivan Machinery Co. 


Agitators 
Columbian Steel Tank Co. 


Air Conditioning Apparatus 
Buffalo Forge Co. 

Carrier Engineering Corp'n 
Drying Systems (Inc.) 
Murray, D. J., Mfg. Co. 
Sturtevant, B. F., Co. 


r Cooled Bottoms for Powdered 
Fuel Furnaces 
* Allen-Sherman-Hoff Co. 


Air Washers 
Badger, E. B., & Sons Co 
Buffalo Forge Co. 
Carrier Engineering Corp'n 
Drying Systems (Inc.) 
Murray, D. J., Mfg. Co. 
Sturtevant, B. F., Co. 
Alloys 
* American Manganese Bronze Co 
* Parker Appliance Co. 
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Ammeters 
* Bristol Co. 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co 


Anemometers 
* Taylor Instrument Cos. 
Weber, F., Co. (Inc.) 


Anchors (Pipe Line) ; 
* National Valve & Mfg. Co 


Annealing ; 
* American Metal Treatment Co. 
* Westinghouse Elect. & Mfg. Co 


Arches (Boiler Furnace) 
* Combustion Engrg. Corp'n 
* McLeod & Henry Co. 


Asbestos Products 
Carey, Philip, Co. 
* Garlock Packing Co. 
* Johns-Manville (Inc.) 


Ash Handling Systems 
* Allen-Sherman-Hoff Co. 
* Combustion Engrg. Corp’n 
* Link-Belt Co. 
* Webster Mfg. Co. 


Ash Hoppers (Cast Iron) 
* Allen-Sherman-Hoff Co. 


Ash Removal Systems 
* Allen-Sherman-Hoff Co 


Ash Storage Tanks (Cast Iron) 
* Allen-Sherman-Hoff Co 


abbitt Metal 
* Medart Co. 
* Reeves Pulley Co. 


Balls (Brass and Bronze) 
* Gwilliam Co. 


Balls (Cast Iron, Chilled) 
* Fuller-Lehigh Co. 


Balls (Steel) 
* Gwilliam Co. 
* Hardinge Co. 
* New Departure Mfg. Co. 


Barometers 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Taylor Instrument Cos. 


Barrels (Shop) 
* Breese Bros. Co. 


Barrels and Boxes (Metal) 
Columbian Steel Tank Co. 


Bars (Bearing Bronze, Solid and 
Cored) 
* American Manganese Bronze Co. 


Bearings (Ball) 

Aetna Ball Bearing Mfg. Co. 
Ahlberg Bearing Co. 

Fafnir Bearing Co. 

Gwilliam Co. 

New Departure Mfg. Co 
Norma-Hoffmann Bearings Corp’n 
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* Schatz Mfg. Co. 
* Strom Bearings Co. 
Bearings (Roller) 
* Gwilliam Co. 
* Norma-Hoffmann Bearings Corp'n 
* Reeves Pulley Co. 
* Roller Bearing Co. of America 
* Timken Roller Bearing Co. 


Bearings (Self-Oiling) 
* Jones, W. A., Fdry. & Mach. Co 
* Link-Belt Co 
* Murray, D. J., Mfg. Co. 
* Webster Mfg. Co. 
Wood's, T. B., Sons Co. 


Bearings (Tapered Roller) 
* Timken Roller Bearing Co. 


Bearings (Thrust) 
* Aetna Ball Bearing Mfg. Co. 
* Ahlberg Bearing Co. 
* Fafnir Bearing Co. 
* General Electric Co. 
* Gwilliam Co. 
* New Departure Mfg. Co 
* Norma-Hoffmann Bearings Corp'n 
* Schatz Mfg. Co 
* Strom Bearings Co. 
* Timken Roller Bearing Co. 


Belt Dressing 
* Dixon, Joseph, Crucible Co. 
Texas Co. 


Belt Lacing (Steel) 
* Bristol Co. 
Belt Tighteners 
* Jones, W. A., Fdry. & Mach. Co. 
Link-Belt Co. 
Medart Co. 
Murray, D. J., Mfg. Co. 
Smidth, F. L., & Co 
Webster Mfg. Co 
Wood's, T. B., Sons Co. 
Belting (Conveyor, Transmission) 
Goodrich, B. F., Rubber Co 
* Webster Mfg. Co. 


Bench Legs 

* Lupton’s, David, Sons Co. 
Benders (Tube) 

* Parker Appliance Co. 
Bending Machines (Hand) 

* Parker Appliance Co. 
Billets (Steel) 

* Timken Roller Bearing Co. 
Bins and Shelving (Steel) 

* Breese Bros. Co. 


Blocks (Cork) } 
* Armstrong Cork & Insulation Co 
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Blowers (Centrifugal) 

* Allen & Billmyre Co. (Inc.) 
Buffalo Forge Co 
De Laval Steam Turbine Co. 
General Electric Co. 
Ingersoll-Rand Co. 
Sturtevant, B. F., Co. 
Terry Steam Turbine Co. 
Westinghouse Elect. & Mfg. Co 
Wing, L. J., Mfg. Co. 


Blowers (Fan) 

* Buffalo Forge Co. 
Century Electric Co. 
Green Fuel Economizer Co. 
Sturtevant, B. F., Co. 
Westinghouse Elect. & Mfg. Co 
Wing, L. J., Mfg. Co. 


Blowers (Pressure) 

* Allen & Billmyre Co. (Inc.) 
Buffalo Forge Co. 
Ingersoll-Rand Co. 

Schutte & Koerting Co. 
Sturtevant, B. F., Co. 
Wing, L. J., Mfg. Co. 


Blowers (Steam Jet) 
* Allen & Billmyre Co. (Inc.) 
* Schutte & Koerting Co. 
Blowers (Turbine) 
Buffalo Forge Co. 
De Laval Steam Turbine Co. 
Sturtevant, B = 
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F., Co. 
Terry Steam Turbine Co. 
Westinghouse Elect. & Mfg. Co 
Wing, L. J., Mfg. Co. 
Blueing (Metal) 

American Metal Treatment Co. 


Board (Cork) 


* Armstrong Cork & Insulation Co. 
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Boards, Drawing 
Keuffel & Esser Co. 
Weber, F., Co. (Inc.) 
Boiler Baffles 
* McLeod & Henry Co. 


Boiler Compounds 
Dearborn Chemical Co 
* Dixon, Joseph, Crucible Co 
Unisol Mfg. Co. 


Boiler Feed Water Treatment 
Dearborn Chemical Co. 


Boiler Fronts 
* Erie City Iron Works 
* Murray, D. J., Mfg. Co. 
Boiler Furnace Construction 
* Erie City Iron Works 
* Fuller-Lehigh Co. 


Boiler Settings (Steel Cased) 
* Erie City Iron Works 
* Hedges-Walsh-Weidner Co. 
* McLeod & Henry Co. 
* Vogt, Henry, Machine Co. 


Boilers (Heating) 
* Edge Moor Iron Co. 
* Erie City Iron Works 
* Hedges-Walsh-Weidner Co. 
* Keeler, E., Co. 
* Leffel, James, & Co. 
* Union Iron Works 


Boilers (Locomotive) 
* Erie City Iron Works 
* Hedges-Walsh-Weidner Co. 
* Keeler, E., Co. 
* Leffel, James, & Co. 
* Union Iron Works 


Boilers (Marine, Scotch) 
* Erie City Iron Works 
* Hedges-Walsh-Weidner Co 
* Leffel, James, & Co. 


Boilers (Marine, Water Tube) 
Babcock & Wilcox Co. 
Combustion Engrg. Corp'n 
Connelly, D., Boiler Co. 
Erie City Iron Works 
Hedges-Walsh-Weidner Co. 
Heine Boiler Company 
Springfield Boiler Co. 


Boilers (Portable) 

* Erie City Iron Works 
Frick Co. (Inc.) 
Hedges-Walsh-Weidner Co. 
Keeler, E., Co. 

Leffel, James, & Co. 
Union Iron Works 


Boilers (Tubular, Horizontal Return) 
Cole, R. D., Mfg. Co 

Connelly, D., Boiler Co. 

Erie City Iron Works 

Hedges-Walsh-Weidner Co 

Keeler, E., Co. 

Leffel, James, & Co. 

Union Iron Works 

Vogt, Henry, Machine Co 

Wickes Boiler Co. 

Boilers (Tubular, Vertical Fire) 

Erie City Iron Works 

Hedges-Walsh-Weidner Co. 

Keeler, E., Co. 

Leffel, James, & Co. 

Union Iron Works 


Boilers (Waste Heat) 

Combustion Engrg. Corp'n 

Edge Moor Iron Co. 

Heine Boiler Company 

Ladd Water Tube Boiler Co 

Wickes Boiler Co. 

Boilers (Water Tube, Horizontal) 
Babcock & Wilcox Co. 

Cole, R. D., Mfg. Co. 

Combustion Engrg. Corp’n 

Connelly, D., Boiler Co. 

Edge Moor Iron Co. 

Erie City Iron Works 

Hedges-Walsh-Weidner Co. 

Heine Boiler Company 

Keeler, E., Co. 

Ladd Water Tube Boiler Co. 

Springfield Boiler Co. 

Union Iron Works 

Vogt, Henry, Machine Co. 

Wickes Boiler Co. 


Boilers (Water Tube, Inclined) 
* Babcock & Wilcox Co. 
* Combustion Engrg. Corp’n 
* Erie City Iron Works 
* Hedges-Walsh-Weidner Co. 
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* Heine Boiler Company 

* Keeler, E., Co. 

* Ladd Water Tube Boiler Co. 

* Union Iron Works 

* Vogt, Henry, Machine Co. 

* Wickes Boiler Co. 

Boilers (Water Tube, Vertical) 

* Babcock & Wilcox Co 
Combustion Engrg. Corp'n 
Erie City Iron Works 
Hedges-Walsh-Weidner Co 
Keeler, E., Co. 

Ladd Water Tube Boiler Co 
Union Iron Works 

* Wickes Boiler Co 
Bolts and Nuts (Self Locking) 

* Dardelet Threadlock Corp'n 
Boxes (Shelf, Shop, Tote) 

* Breese Bros. Co. 

Boxes (Tool, Tote) 

* Lupton’s, David, Sons Co 
Brackets (Pipe) 

* Grinnell Co. 

Breechings (Smoke) 

* Combustion Engrg. Corp'n 

* Graver Corp'n 

* Murray, D. J., Mfg. Co 

* Vogt, Henry, Machine Co. 
Brick (Cork) 

* Armstrong Cork & Insulation Co. 
Brick (Fire) 

* Bernitz Furnace Appliance Co. 

* McLeod & Henry Co. 

Brick (Insulating) 
* Armstrong Cork & Insulation Co 


see eee 


Bridgewalls (Furnace) 
* McLeod & Henry Co. 


Bronze (Bearing) 
* American Manganese Bronze Co 


Bronze (Roll, Sheet, Etc.) 
* American Manganese Bronze Co 


Buckets (Elevator) 

* Breese Bros. Co. 
Link-Belt Co 
Palmer-Bee Co. 
Webster Mfg. Co. 
Bunkers (Coal and Ash) 

* Allen-Sherman-Hoff Co. 

* Webster Mfg. Co. 


Burners (Gas and Oil Combined) 
* Peabody Engrg. Corp'n 
Burners (Oil) 
* Bethlehem Steel Co. 
* Combustion Engrg. Corp'n 
* Peabody Engrg. Corp’n 
* Schutte & Koerting Co. 


Burners (Powdered Fuel) 
* Combustion Engrg. Corp’n 
* Erie City Iron Works 
* Fuller-Lehigh Co. 
* Peabody Engrg. Corp’n 
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Bushings (Bronze) 
* American Manganese Bronze Co. 
* Murray, D. J., Mfg. Co. 
Wood's, T. B., Sons Co. 


Cabinets (Blue Print Filing) 
Keuffel & Esser Co. 
Weber, F., Co. (Inc.) 


Calorimeters 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Sarco Co. (Inc.) 
Cams 
* Hartford Special Machinery Co. 


Casehardening 
* American Metal Treatment Co. 
* Westinghouse Elect. & Mfg. Co. 


Casings (Steel, Boiler) 
* Hedges-Walsh-Weidner Co. 
* Vogt, Henry, Machine Co. 


Castings (Acid Resistant) 
* American Manganese Bronze Co. 
* Bethlehem Steel Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
Fuller-Lehigh Co. 
Murray, D. J., Mfg. Co. 
Walworth Co. 


Castings (Aluminum) 
* Murray, D. J., Mfg. Co. 


** 


Catalog data of firms marked * appear in the A.S.M.E. Mechanical Catalog, 1929-30 Edition 
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Lupton INSPECTION 


Before it is shipped from the 
factory, every Lupton Product 
must undergo the most rigid 
examination by a corps of Lup- 
ton inspectors. This routine 
is a part of every job—an as- 
surance that standards of qual- 
ity and workmanship are cons 
stantly maintained. 


EMBLAZONED ON THE SKY-LINES OF AMERICA 


Acainst the western sun, the sky- 
line of your city gleams with ruddy 
reflections from thousands of Lup- 
ton Steel Windows. At night, down 
in the industrial section, the black- 
ness is broken by the scarlet glow 
of forge and furnace. The windows 


are again by Lupton. 


Whether it be lighting and ven- 
tilating systems for factories and 
mills: fine steel windows for nota- 
ble office buildings, schools, hotels, 
apartments, ete.; or whether — 
out in the suburbs — it be Lupton 
Residence Casements for private 
homes ... every city of size in 
(America is a generous user of 


Lupton Steel Products. 


Indeed, Lupton Steel Windows 
have the preference among archi- 
tects and builders generally. Lup- 
ton maintains a mechanical labora- 
tory for the express purpose of 
testing and improving Lupton Steel 
Products. No Lupton Product is 


ever released to the public until, 





The Curtiss Flying Service Co., New York, uses 
Lupton Display Counter advantageously to show 
flying equipment, 


LoPrTron 


over a period of years, it has been 
proved capable of doing the task 
for which it was intended. 

We do business on the assump- 
tion that the future of the Lupton 
organization goes out with each 
freight-car from our factory. We 
do not intend that a reputation of 
over more than fifty-eight years’ 
standing shall be jeopardized by 


one inferior job. 





Our knowledge of steel windows 
is an accretion of practical experi- 
ence. We are in a position to offer 
advice to responsible contractors, 
architects and engineers. This ser- 
vice is at your disposal without 
charge. Write to David Lupton’s 
Sons Company, 2231 E. Allegheny 
Avenue, Philadelphia, Pa. 
>>> >>> >> << <<<<<<<<<<< 
The Lupton name is identified with light- 
ing and ventilating successes throughout 
the country. Listed below are a few of 
the many manufacturers who use Lup- 
ton windows: Ford Motor Company; 
General Electric Company; International 
Harvester Corporation; Firestone Tire 
and Rubber Company; Pullman Com- 
pany; Dayton-Wright Airplane Company; 
Remington Arms —U. M. C. Company; 


American Brass Company; Philadelphia 
Electric Company. 





This special Lupton Door frames a colorful and 
unobstructed picture of a loggia and living 
terrace. 


The Grant Building, forty floors high, is Pitts- 

burgh’s largest skyscraper. Lupton Steel Win- 

dows are used throughout. Architect, H. Horn- 

bostel. General Contractors, Thompson-Starrett 
Company. 


WHERE STEEL IS 
FUSED WITH SINCERITY 
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Castings (Aluminum, Die Cast) 
* Parker Appliance Co. 


Castings (Brass) 

* American Manganese Bronze Co 
Bethlehem Steel Co. : 
Croll-Reynolds Engineering Co 
Economy Pumping Mach'ry Co 
Edward Valve & Mfg. Co 
Murray, D. J., Mfg. Co. 

Parker Appliance Co. 

Walworth Co. 


Castings (Bronze) 
* American Manganese Bronze Co 
* Bethlehem Steel Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 7 
* Economy Pumping Mach’'ry Co 
Walworth Co. 


Castings (Die-Molded) 
Veeder-Root (Inc.) 


Castings (Heavy) 

* Bethlehem Steel Co 

* Erie City Iron Works 

* Farrel-Birmingham Co. (Inc 
Fuller-Lehigh Co 
Murray, D. J., Mfg. Co 
Poole Engrg & Machine Co 


Castings (Iron) 

Bethlehem Steel Co 

Builders Iron Foundry 

Cole, R. D., Mfg. Co : 
Croll-Reynolds Engineering Co 
Economy Pumping Mach'ry Co 
Erie City Iron Works 
Farrel-Birmingham Co. (Inc 
Franklin Machine Co 
Fuller-Lehigh Co 

Garlock Packing Co 

Graver Corp’n 
Hedges-Walsh-Weidner Co 
Johnston & Jennings Co ; 
Jones, W. A., Fdry. & Mach. Co 
Link-Belt Co. . 

Murray, D. J., Mfg. Co 
Nordberg Mfg. Co. | ; 
Poole Engrg. & Machine Co 

* Vogt, Henry, Machine Co 

* Webster Mfg. Co. 


Castings (Iron, Chilled) 
* Fuller-Lehigh Co 


Castings (Monel Metal) _ 
* International Nickel Co. (Inc 


Castings (Nickel) 
* Consolidated 
Co. (Inc.) 

* International Nickel Co 


sn e 
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Ashcroft Hancock 


Inc.) 


Castings (Semi-Steel) 

Builders Iron Foundry 
Croll-Reynolds Engineering Co 
Erie City Iron Works 
Farrel-Birmingham Co. (Inc 
Link-Belt Co 

Murray, D. J., a. Co 
Nordberg Mfg. Co. 

Poole Engrg. & Machine Co 
Vogt, Henry, Machine Co 
Walworth Co. 


Castings (Steel) 
* Bethlehem Steel Co. 
* Falk Corporation 
* Link Belt Co 
Reading Steel Casting Co. (Inc 
Walworth Co. 


Cement (Asbestos) ; 
* Armstrong Cork & Insulation Co 
Carey, Philip, Co. 
Walworth Co. 


Cement (Insulating Heat) 
* Armstrong Cork & Insulation Co 
Carey, Philip, Co. 


Cement (Iron and Steel) 
Smooth-On Mfg. Co. 


Cement (Pipe Joint) 
Smooth-On Mfg. Co. 


Cement (Refractory) 
* Johns-Manville (Inc.) 
* McLeod & Henry Co. 


Cement (Water-Resistant) 
Smooth-On Mfg. Co. 


Centrifugals (Chemical, Sugar) 
Tolhurst Machine Works 
* Worthington Pump & Mach'ry 
Corp’n 
Centrifugals (Metal Drying) 
Tolhurst Machine Works 


Chain Belts and Links 

Boston Gear Works Sales Co. 
Diamond Chain & Mfg. Co. 
Jones, W. A., Fdry. & Mach. Co 
Link-Belt Co. 

Morse Chain Co. 

Murray, D. J., Mfg. Co. 
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* Webster Mfg. Co. 
* Whitney Mfg. Co. 


Chains (Block) 
* Boston Gear Works Sales Co. 
* Webster Mfg. Co. 


Chains and Sprockets (Power Trans- 
mission) 

* Boston Gear Works Sales Co. 
Diamond Chain & Mfg. Co. 
Link-Belt Co 
Morse Chain Co. 

Murray, D. J., Mfg. Co 
Philadelphia Gear Works 
Webster Mfg. Co. 

* Whitney Mfg. Co 
Charging Machines (Furnace) 

* Shepard Niles Crane & 

Corp’n 
Chucking Machines 
* Jones & Lamson Machine Co 


Chucks (Magnetic) 
* General Electric Co 
Chutes 
* Breese Bros. Co 
* Link-Belt Co 
* Murray, D. J., Mfg. Co 
* Webster Mfg. Co. 


Circuit Breakers 

* General Electric Co. 

* Westinghouse Elect. 
Clamps (Belt) 

* Webster Mfg. Co. 
Clamps (Pipe and Pipe-Joint) 

* Grinnell Co 

* National Valve & Mfg. Co 

Walworth Co 

* Yarnall-Waring Co. 
Clarifiers 

* Hardinge Co. 

Clocks (Engine Room) 
* Bristol Co 
* Consolidated 
Co. (Inc.) 
Cloth (Rubber) 
* Garlock Packing Co 
Goodrich, B. F., Rubber Co 
Cloth (Tracing) 
Keuffel & Esser Co. 
Weber, F., Co. (Inc.) 
Clutches (Friction) 

* Allis-Chalmers Mfg. Co 
Brown-Lipe Gear Co. 
Farrel-Birmingham Co. (Inc.) 
Johnson, Carlyle, Machine Co. 
Jones, W. A., Fdry. & Mach. Co 
Medart Co. 

Murray, D. J., Mfg. Co. 
Link-Belt Co 
Philadelpaia — Works 
Reeves Pulley C 

Webster Mfg. Go. 
Wood's, T. B., Sons Co. 
Clutches (Magnetic) 

* Magnetic Mfg. Co. 

Coal and Ash Handling Machinery 

* Combustion Engrg. Corp'n 

* Link-Belt Co 

* Palmer-Bee Co. 
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Hoist 


& Mfg. Co 


Ashcroft *Hancock 
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* eo Niles Crane & Hoist 
*W co Mfg. Co. 
Coal Bins 


* Erie City Iron Works 
* Link-Belt Co 
Coal Breakers and Cleaners 
* Pennsylvania Crusher Co. 


Coal Mining Machinery 

* General Electric Co. 

* Ingersoll-Rand Co. 

* Westinghouse Elect. & Mfg. Co. 
Coal Tipples 

* Fairbanks, Morse & Co. 

* Webster Mfg. Co. 


Coal Washers 

* Hardinge Co. 
Coaling Stations (Locomotive) 

* Webster Mfg. Co 

* Link-Belt Co. 
Coating (Metal Protecting) 

* National Valve & Mfg. Co 
Cocks (Air and Gage) 

Ashton Valve Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 

* Crane Co. 
Fairbanks Co. 
Jenkins Bros. 
Lunkenheimer Co. 
Merco Nordstrom a Co. 
Nicholson, W. H., & Co. 
Parker Appliance "Co. 
Reading Steel Casting Co. (Inc.) 
Vogt, Henry, Machine Co. 
Walworth Co. 
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Cocks (Blow-Off) 

* Crane Co. 

* Fairbanks Co. 
Lunkenheimer Co. 

* Merco Nordstrom Valve Co 
Reading Steel Casting Co. (Inc.) 
Walworth Co. 

Coils (Pipe) 
Badger, E 
Grinnell Co. 
National Valve & Mfg. Co 
Midwest Piping & Supply Co. 
Superheater Co. 

Vogt, Henry, Machine Co 


Collars (Shaft) 
* Link-Belt Co 
* Medart Co. 
* Murray, D. J., Mfg. Co 
* Webster Mfg. Co 
Wood's, T. B., Sons Co. 


Coloring (Metal) 
* American Metal Treatment Co 


3., & Sons Co 
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Combustion (CO:) Recorders 
* Brown Instrument Co. 
* Permutit Co. 
* Republic Flow Meters Co 
* Sarco Co. (Inc.) 


Compounds a Grinding; Metal 
pacer ust Preventing; 
Grease Removing; 

Enamel Removing) 
Oakite Products (Inc.) 


Compressors (Air) 
* Air Preheater Corp'n 
* Allen & Billmyre Co. (Inc.) 
* Allis-Chalmers Mfg. Co 
De Laval Steam Turbine Co 
Fairbanks, Morse & Co 
General Electric Co 
Goulds Pumps (Inc.) 
Ingersoll-Rand Co. 
Nordberg Mfg. Co. 
Pennsylvania Pump & Compres 
sor Co. 
Sullivan Machinery Co. 


Japan and 


see eneune 
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* Westinghouse Elect. & Mfg. Co 
* Worthington Pump & Mach'ry 
Corp'n 
Compressors (Ammonia) 
Frick Co. (Inc.) 


* Ingersoll- Rand Co. 
* Vogt, Henry, Machine Co 
* Worthington Pump & Mach'ry 
Corp'n 
Compressors (Gas) 
* De Laval Steam Turbine Co 
* General Electric Co. 
* Ingersoll-Rand Co. 
* Nordberg Mfg. Co 
* Pennsylvania Pump & Compres 
sor Co. 
* Worthington Pump & Mach'ry 
Corp'n 
Concentrators (Magnetic) 
* Magnetic Mfg. Co. 


Condensation Return Systems 
* Economy Pumping Mach'ry Co 


Condensers (Ammonia) 
Frick Co. (Inc.) 
* Ingersoll-Rand Co. 
* Vogt, Henry, Machine Co. 


Condensers (Barometric) 
Allis-Chalmers Mfg. Co 
Buffalo Steam Pump Co. 
Foster Wheeler Corp'n 
Ingersoll-Rand we 
Kellogg, M. W., 
Westinghouse E Ne & Mfg. Co 
Wheeler, C. H., Mfg. Co 
Worthington Pump & Mach’'ry 
Corp'n 
Condensers (Jet) 
Allis-Chalmers Mfg. Co. 
Buffalo Steam Pump Co. 
Foster Wheeler Corp’n 
Ingersoll-Rand Co. 
Nordberg Mfg. Co. 
Schutte & Koerting Co. 
Westinghouse Elect. & Mfg. Co 
Wheeler, C. H., Mfg. Co 
Worthington Pump & Mach'ry 
Corp’n 
Condensers (Surface) 
* Allis-Chalmers Mf 
Columbian Steel Laie Co. 
* Foster Wheeler Corp’n 
* Ingersoll-Rand Co. 
* Nordberg Mfg. Co. 
* Westinghouse Elect. & Mfg. Co. 
* Wheeler, C. H., Mfg. Co 
* Worthington Pump & Mach’ ry 
Corp’n 
Controllers (Condensate) 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
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Controllers (Damper) 
Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Controllers (Electric) 
Allen-Bradley Co. 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Controllers (Filter Rate) 
* Builders Iron Foundry 
* Simplex Valve & Meter Co 


Controllers (Liquid Level) 
* Bristol Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Fisher Governor Co. 
* General Electric Co. 
* Simplex Valve & Meter Co 
Controllers (Valve, Electrically Oper- 
ated) 
* Bristol Co 
* Brown Instrument Co 


Converters (Electric) 
* Allis-Chalmers Mfg. Co. 
* General Electric Co 
* Westinghouse Elect. 
Conveying Machinery 
* Combustion Engrg. Corp'n 
* Jones, W. A., Fdry. & Mach. Co 


& Mfg. Co 


* Link-Belt Co 

* Murray, D. J., Mfg. Co 

* Palmer-Bee Co 

* Shepard Niles Crane & Hoist 


Corp'n 
* Webster Mfg. Co. 
Conveying Systems (Pneumatic) 
* Allen & Billmyre Co. (Inc_) 
* Allington & _e. _ Co 
* Sturtevant, B. F., 


Conveying Systems sickens Pow- 
dered Coal) 
* Fuller-Lehigh Co 
Conveying Systems (Steam Jet) 
* Allen & Billmyre Co. (Inc.) 


Conveyors (Belt) 
* Link-Belt Co 
* Webster Mfg. Co 


Conveyors (Bucket, Pan or Apron) 
* Jones, W. A., Fdry. & Mach. Co 
* Link-Belt Co 
* Webster Mfg. Co 


Conveyors (Chain) 
* Murray, D. J., 
* Link-Belt Co 
* Webster Mfg. Co. 
Conveyors (Screw) 
* Link-Belt Co 
* Webster Mfg. Co 
Cooling Ponds (Spray) 
* Badger, E. B., & Sons Co 
* Schutte & Koerting Co 
* Yarnall-Waring Co. 


Mfg. Co 


Cooling Towers 

* Badger, E. B., & Sons Co 
Foster Wheeler Corp'n 
Jackson Engineering Corp'n 
Murray, D. J., Mfg. Co 
Wheeler, C. H., Mfg. Co 
Copper (Drawn) 

* Roebling’s, Joan A., Sons Co 
Cork (Granulated and Corkboard) 

* Armstrong Cork & Insulation Co 
Counters (Revolution) 

* Ashton Valve Co. 

* Bristol Co 

* Brown Instrument Co. 


*s ** 


* Consolidated Ashcroft Hancock 
Co. (Inc.) 
Veeder-Root (Inc.) 
Countershafts 
* Builders Iron Foundry 
* Murray, D. J., Mfg. Co. 
Wood's, T. B., Sons Co. 
Couplings (Compression) 
* Nicholson, W. H., & Co. 


* Nugent, Wm. W., & Co. (Inc.) 
* Parker Appliance Co. 


Couplings (Pipe) 
* Crane Co. 
Lunkenheimer Co. 
* National Valve & Mfg. Co 
* Nugent, Wm. W., & Co. (Inc.) 
* Parker Appliance Co. 
Walwortk Co. 
Couplings (Shaft) 
Ajax Flexible Coupling Co. 
Allis-Chalmers Mfg. Co 
Bartlett Hayward Co. 
Boston Gear Works Sales Co. 
De Laval Steam Turbine Co. 
Falk Corporation 


* 
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Catalog data of firms marked * appear in the A.S.M.E. Mechanical Catalog, 1929-30 Edition 
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MECHANICAL ENGINEERING— 


SMITH «16” 


FACTS 


make sales story 
easy to put across 


ADVERTISING SECTION 35 





Your average customer never bought a boiler before. 
He knows he wants heating comfort at low cost, but 
he doesn’t know what it is about a boiler that will 
give itto him. For this very reason you have an op- 
portunity to do a real sales job, telling him about 
boiler efficieney—which is easy when you have all 
the efficiency features to talk about that are incor- 
porated in the New Smith «16”. 
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AUXILIARY AIR SUPPLY 


Many fuels require more air than can pass through a uni- 
form fuel bed of the thicknesses used in domestic heaters. 
The U.S. Bureau of Mines says, *‘As, roughly, one-half of 
the combustion process takes place in the fuel bed and 
one-half in the combustion space, the addition of air 
above the fuel bed for completely burning the gases and 
preventing smoke is essential. This additional air should 
be introduced close to the surface of the burning fuel and, 
if possible, in many fine streams to facilitate its mixing 
with the combustible gases rising from the fuel bed.”’ 


This is perfectly accomplished in the New Smith “16” by 
a special adjustable slide damper at the rear of the boiler. 
See illustration above. No matter what fuel is used, the 
proper amount of air is readily supplied for complete and 
efficient combustion. 


For complete information on this and other efficiency fea- 
tures of the New Smith ‘16’ such as the extra large fuel 
space, extra large combustion space, firebrick-lined firepot, 
ete., write for free booklet. ‘*The Smith 16.’ Address: 
The H. B. Smith,Co., Dept. H-45, Westfield, Mass. 

NEW YORK 


wre = “#E H+ B-SMITH 


PHILADELPHIA « BOILERS & RADIATORS 


2209 Chestnut St. 


SALES OFFICES AND 
WAREHOUSES 


J 
* Used in Sine homes and buildings since 1860 — 





BOSTON 
640 Main St., Cambridge 
CLEVELAND 


The H. B. Smith Boilers for steam, hot water 
and vapor heating; radiators; and hot water 


1108 Webster Ave., S. E. 
WESTFIELD, MASS. 


—— boilers; for every type and size of 
private home, office building, factory and 
public building. 
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Farrel-Birmingham Co. (Inc.) 
Foote Bros. Gear & Machine Co 
Gears & a. (Inc.) 


* 
* 

* 

* Jones, W. , Fdry. & Mach. Co. 
* Link-Belt oa 

* Medart Co. 

* Murray, D. J., Mfg. Co. 

* Nicholson, W. H., & Co 

* Nordberg Mfg. Co 


* Philadelphia Gear Works 
Poole Engrg. & _— Co 
Smith, T. L., 

* Smith & Seren” 

* Terry Steam Turbine Co. 

* Webster Mfg. Co. 

* Westinghouse Elect. & Mfg. Co 
Wood's, T. B. Sons Co. 

Couplings (Tubing) 
* Nugent, Wm. W., & Co. 
* Parker Appliance Co. 


Couplings (Universal) 
* Gears & Forgings (Inc.) 

* Webster Mfg. Co. 
Wood's, T. B., Sons Co. 


Coverings (Magnesia) 
Carey, Philip, Co. 
* Johns-Manville (Inc.) 
Coverings (Pipe and Tank) ; 
* Armstrong Cork & Insulation Co 
Carey, Philip, Co. 
* Johns-Manville (Inc.) 


Coverings (Steam Pipe) : 
* Armstrong Cork & Insulation Co 
Carey, Philip, Co. 
* Johns-Manville (Inc.) 
Walworth Co. 


Cranes (Electric Traveling) 
* Armington Engineering Co 
* Palmer-Bee Co. 
* Shepard Niles Crane & 
Corp’n 
Cranes (Gantry) 
* Link-Belt Co. 
* Shepard Niles 
Corp’n 
Cranes (Hand Power) 
* Armington Engineering Co. 
* Palmer-Bee Co. ; 
* Shepard Niles Crane & Hoist 
Corp’n 
Cranes (Jib) 


* Palmer-Bee Co. 


(Inc.) 


Hoist 


Crane & Hoist 


* Shepard Niles Crane & Hoist 
Corp’n 
Cranes (Transfer) 
* Shepard Niles Crane & Hoist 


Corp’n 
Crucibles (Graphite) ‘ : 
* Dixon, Joseph, Crucible Co. 


Crushers (Clinker) 

* Farrel-Birmingham Co. (Inc.) 
Crushers (Coal) , 
Allis-Chalmers Mfg. Co. 

Erie City Iron Works 
Fuller-Lehigh Co. 
Link-Belt Co. 
Pennsylvania Crusher Co 
Smidth, F. L., & Co 
Webster Mfg. Co. 


Crushers (Hammer) , 
* Pennsylvania Crusher Co. 


Crushers (Jaw) 
Farrel-Birmingham Co. (Inc.) 


Crushers (Ore and Rock) 
* Farrel-Birmingham Co. (Inc.) 
* Fuller-Lehigh Co. 
* Nordberg Mfg. Co. 
* Pennsylvania Crusher Co. 


Crushers (Roll) 
* Fuller-Lehigh Co. 
* Link-Belt Co. 
* Pennsylvania Crusher Co 
* Webster Mfg. Co. 


Crushing and Gotating 3 + end 
Allis-Chalmers Mfg. 
Farrel-Birmingham co "(Inc.) 
Pennsylvania Crusher Co. 
Smidth, F. L., & Co. 
Worthington Pump & Mach’ry 
Corp’n 
Cups (Grease) 
* Crane Co. 
Gits Bros. Mfg. Co. 
Lunkenheimer Co. 
Walworth Co. 
* Webster Mfg. Co. 


Cups (Oil) 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
Gits Bros. Mfg. Co. 
Lunkenheimer Co. 
* Nugent, Wm. W., & Co. (Inc.) 
Walworth Co. 


se een SE 


sx eee 





Cutters (Milling) 
* Whitney Mfg. Co. 
Cutters (Pipe) 
Walworth Co 


Dehumidifying Apparatus 
* Carrier Engineering Corp’n 
* Drying Systems (Inc.) 


* Sturtevant, B. F., Co. 
Desuperheaters 

* Superheater Co. 
Die Heads (Thread Cutting, Self- 


opening) 
* Jones & Lamson Machine Co. 
Dies (Punching and Stamping) 
Niagara Machine & Tool Works 
Dies (Thread Cutting) 
Jones & Lamson Machine Co 
Walworth Co. 
Digesters 
* Erie City Iron Works 
* Kellogg, M. W., C 
— Apparatus 
Vogt, Henry, Machine Co. 


Doors (Steel, Fire) 
* Lupton’s, David, Sons Co 


Drafting Room Furniture 
Keuffel & Esser Co. 
Weber, F., Co. (Inc.) 


Drawing Inks 
Pelican Works—Gunther 
ner (Inc.) 


Drawing Instruments and Materials 
Keuffel & Esser Co. 
Weber, F., Co. (Inc.) 


Dredging Machinery 
* Morris Machine Works 


Dryers (Coal) 
* Fuller-Lehigh Co. 
* Hardinge Co 
* Link-Belt Co. 


Wag 


Drying Apparatus 
Buffalo Forge Co. 
: Carrier Engineering Corp'n 
* Drying Systems (Inc.) 
* Erie City Iron Works 
* Farrel-Birmingham Co 
* Fuller-Lehigh Co 
* Hardinge Co. (Inc.) 
Kellogg, M. W., Co 
* Link-Belt Co 
* Prat-Daniel Corp’n 
* Sturtevant, B. F., 


(Inc.) 


* 


Co 

Dust Collecting Apparatus 
* Allen & Billmyre Co. (Inc.) 
* Allington & Curtis Mfg. Co 
* Allis-Chalmers Mfg. Co. 
* Erie City Iron Works 
* Hardinge Co. 


* Murray, D. J., Mfg. Co. 
* Sturtevant, B. F., Co. 
Dynamometers 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


* General Electric Co. 
* Westinghouse Elect. & Mfg. Co 
* Wheeler, C. H., Mfg. Co. 


conomizers, Fuel 

* Foster Wheeler Corp’n 

* Green Fuel Economizer Co. 
* Sturtevant, B. F., Co. 


Ejectors 
* Chicago Pump Co 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Schutte & Koerting Co. 
* Wheeler, C. H., Mfg. Co. 


Ejectors (Steam-Air) 

* Worthington Pump & Mach'ry 
Corp’n 

Elevating and Conveying Machinery 
* Jones, W. A., Fdry. & Mach. Co 
* Murray, D. J., Mfg. Co. 
* Link-Belt Co 
* Palmer-Bee Co. 
* Webster Mfg. Co. 


Elevators (Electric, Inclined, Portable, 
Telescopic) 
* Link-Belt Co. 
* Webster Mfg. Co. 


Engine Guards 
Breese Bros. Co. 


Engine Repairs 
* Franklin Machine Co. 
* Murray, D. J., Mfg. Co. 
* Nordberg Mfg. Co. 


Engine Stops 
* Schutte & Koerting Co. 





Engines (Gas) 
* Allis-Chalmers Mfg. Co. 
* Fairbanks, Morse & Co. 
* Ingersoll-Rand Co. 
* Westinghouse Elect. & Mfg. Co 


* Worthington Pump & Mach’ry 


Corp'n 
Engines (Gasoline) 
* Fairbanks, Morse & Co. 
* Sturtevant, B. F., Co. 
Engines (Hoisting) 
* Allis-Chalmers Mfg. Co. 
* Fairbanks, Morse & Co. 
* Morris Machine Works 
* Nordberg Mfg. Co. 


Engines (Marine, Oil) 
* Fairbanks, Morse & Co. 
* Ingersoll-Rand Co. 
* Nordberg Mfg. Co. 
* Worthington Pump & 
Corp'n 
Engines (Marine, Steam) 
* Nordberg Mfg. Co. 


Engines (Oil) 
* Allis-Chalmers Mfg. Co. 
* Bethlehem Steel Co. 
* Fairbanks Morse & Co. 
* Ingersoll-Rand Co. 
* Nordberg Mfg. Co. 
* Worthington Pump & 

Corp'n 

Engines (Oil, Diesel) 
* Allis-Chalmers Mfg. Co. 
* Bethlehem Steel Co. 
* Fairbanks, Morse & Co. 
* Nordberg Mfg. Co. 
* Westinghouse Elect. & 
* Worthington Pump & 

Corp’n 

Engines (Steam, Corliss) 
* Allis-Chalmers Mfg. Co. 
* Franklin Machine Co. 

Frick Co. (Inc.) 

* Nordberg Mfg. Co. 


Engines (Steam, Poppet Valve) 

* Erie City Iron Works 

* Nordberg Mfg. Co. 

* Skinner Engine Co. 
Engines (Steam, Throttling) 

* Erie City Iron Works 

* Skinner Engine 

* Troy Engine & Machine Co 
Engines (Steam, Una-Flow) 

* Erie City Iron Works 

Frick Co. (Inc.) 

* Nordberg Mfg. Co. 

* Skinner Engine Co. 

* Troy Engine & Machine Co. 
Evaporators 
Bartlett Hayward Co. 
Croll-Reynolds Engineering Co 
Drying Systems (Inc.) 
Farrel-Birmingham Co. (Inc.) 
Foster Wheeler Corp’n 
Murray, D. J., Mfg. Co. 
Schutte & Koerting Co. 
Vogt, Henry, Machine Co. 


Exhaust Heads 
* Kieley & Mueller + og 
* Sturtevant, B. F., 
Walworth Co. 


Exhaust Systems 
* Allen & Billmyre Co.(Inc.) 
* Allington & Curtis Mfg. Co 
* Sturtevant, B. F., Co. 
Exhausters (Gas) 
Allen & Billmyre Co. (Inc.) 
Buffalo Forge Co. 
General Electric Co. 
Green Fuel Economizer Co. 
Ingersoll-Rand Co. 
Schutte & Koerting Co. 
Sturtevant, B. F., Co. 
Wing, L. J., Mfg. Co. 


Extractors (Centrifugal) 
Tolhurst Machine Works 


Extractors (Oil and Grease) 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Kieley & Mueller (Inc.) 


Mfg. Co 
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Fans (Exhaust) 

Allen & Billmyre Co. (Inc.) 
Buffalo Forge Co. 
General Electric Co. 
Green Fuel Economizer Co. 
Murray, D. J., Mfg. Co. 
Prat-Daniel Corp’n 
Sturtevant, B. Co. 
Westinghouse Elect. & Mfg. Co. 
Wing, L. J., Mfg. Co 


Feeders (Conveyor Belt) 
* Webster Mfg. Co. 
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Mach'ry 


Mach'ry 


Mach'ry 





Feeders (Pulverized Fuel) 
* Combustion Engrg. Corp’n 
* Fuller-Lehigh Co. 
* Hardinge Co. 
* Smidth, F. L., & Co 


Filters (Air) 
* Allen & Billmyre Co. (Inc.) 
Staynew Filter Corp'n 
Filters (Air, Pipe Line) 
Staynew Filter Corp'n 
Filters (Oil) 
* Nugent, Wm. W., & Co 
* Permutit Co 
Filters (Water) 
Graver Corp'n 
* International Filter Co 
* Murray, D. J., Mfg. Co 
* Permutit Co 
* Scaife, Wm. B., & Sons Co. 
Filtration Plants (Industrial) 
* Graver Corp'n 
* International Filter Co. 
* Permutit Co 
* Scaife, Wm. B., & Sons Co 
Fittings (Ammonia) 
* Crane Co 
Frick Co. (Inc.) 
* Vogt, Henry, Machine Co. 
Walworth Co. 


Fittings (Brass) 
* Nugent, Wm. W., & Co 
* Parker Appliance Co. 
Fittings (Compression) 
Lunkenheimer Co. 
* Nugent, Wm. W., & Co. (Inc.) 


Fittings ag age and Pipe) 
Barco Mfg. Co 
Builders Iron Foundry 
. rane Co 

Edward Valve & Mfg. Co. 
Grinnell Co 
Kennedy Valve Mfg. Cu. 
Lunkenheimer Co. 
National Valve & Mfg. Co 
Reading Steel Casting Co 
Vogt, Henry, Machine Co. 
Walworth Co. 


Fittings (Hydraulic) 
* Crane Co 
Reading Steel Casting Co 
* Vogt, Henry, Machine Co. 
Walworth Co. 
Fittings (Pipe-Brass, Bronze, Steel- 
Screwed and Flanged) 
* American Manganese Bronze Co. 
* Nugent, Wm. W., & Co. (Inc.) 
* Parker Appliance ‘Co. 


Fittings (Tank) 
* Parker Appliance Co. 


(Inc. 


(Inc.) 


** 


** 


* 


(Inc.) 


(Inc.) 


Fittings (Tube Compression, Flared 
or Soldered) 
* Nugent, Wm. W., & Co 
* Parker Appliance Co. 


(Inc.) 


Flanges 

* Crane Co 
Edward Valve & Mfg. Co 
Grinnell Co 
Kennedy Valve Mfg. Co 
National Valve & Mfg. Co 
Reading Steel Casting Co. (Inc.) 
Taylor Forge & Pipe Works 
Vogt, Henry, Machine Co 
Walworth Co 


Flanges (Forged Steel) 
Bethlehem Ste:l Co 
* Cann & Saul Steel Co 
* National Valve & Mfg. Co 
* Taylor Forge & Pipe Works 
Walworth Co. 


Flexible Shaft Outfits 
Strand, N. A., & Co. 


Floats (Copper) 
* Nicholson, W. 


Floor Stands 
Chapman Valve Mfg. Co. 
Crane Co. 
Grinnell Co 
Kennedy Valve Mfg. Co. 
Lunkenheimer Co. 
Murray, D. J., Mfg. Co. 
National Valve & Mfg. Co. 
Reading Steel Casting Co. (Inc.) 
Schutte & Koerting Co. 
Wood's, B., Sons Co. 
Flux (Welding) 
* Oxweld Acetylene Co. 
Fly Wheels 
* Medart Co. 
* Nordberg Mfg. Co. 
Poole Engrg. & Machine Co. 
Wood's, T. B., Sons Co. 


** * 


** 


H., & Co. 


** *s *# * 
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Forges 
* Buffalo Forge Co. 


Forgings (Bronze) 
* American Manganese Bronze Co 


Forgings (Iron and Steel) 
* Bethlehem Steel Co. 
* Cann & Saul Steel Co. 
* Gears & Forgings (Inc.) 
* Johnston & Jennings Co. 
* Vogt, Henry, Machine Co. 


Forgings (Monel Metal) 
* International Nickel Co. (Inc.) 


Forgings (Nickel) 
* Gears & Forgings (Inc.) 
* International Nickel Co. (Inc.) 


Foundations (Machinery, Cork) 
* Armstrong Cork & Insulation Co. 
Korfund Co. (Inc.) 


Furnaces (Boiler) R 

American Engineering Co. 
Babcock & Wilcox Co. 

Bernitz Furnace Appliance Co. 
Combustion Engrg. Corp’n 
Erie City Iron Works 
Fuller-Lehigh Co. 

Taylor Forge & Pipe Works 


Furnaces (Boiler, Water-Cooled) 
* Combustion Engrg. Corp’n 
* Erie City Iron Works 
* Fuller-Lehigh Co. 


Furnaces (Industrial) ; 

* Combustion Engrg. Corp’n 
Detroit Electric Furnace Co 
Erie City Iron Works 
Fuller-Lehigh Co. 

General Electric Co. ; 
Westinghouse Elect. & Mfg. Co 


Furnaces (Powdered Coal) 
* Combustion Engrg. Corp’n 
* Erie City Iron Works 
* Fuller-Lehigh Co. 


Furnaces (Smokeless) 
* American Engineering Co. 
* Babcock & Wilcox Co. ; 
* Combustion Engrg. Corp’n 
* Erie City Iron Works 


Gre Boards 
* Ashton Valve Co. 
* Bristol Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Gage Glasses 
a Ashcroft Hancock 
Co. (Inc.) 
* Jenkins Bros. 
alworth Co. 


Gage Testers 
* Ashton Valve Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Gages (Altitude) 
* Ashton Valve Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Gages (Ammonia) 

Ashton Valve Co. 

Bristol Co. 

Brown Instrument Co. 

Consolidated Ashcroft Hancock 
Co. (Inc.) - 

* Vogt, Henry, Machine Co. 


Gages (Differential Pressure) 
* Bailey Meter Co 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Republic Flow Meters Co. 


Gages (Draft) 

* Ashton Valve Co. 

Bailey Meter Co. 

Bristol Co. 

Brown Instrument Co. 

Consolidated Ashcroft Hancock 
Co. (Inc.) 

Peabody Engrg. Corp’n 

Republic Flow Meters Co. 

* Taylor Instrument Cos. 


Gages (Hydraulic) 
* Ashton Valve Co. 
* Bristol Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Gages (Liquid Depth) 
* Brown Instrument Co. 
Gages (Liquid Level) 
* Bristol Co. 
* Brown Instrument Co. 
Lunkenheimer Co. 
* Nugent, Wm. W., & Co. (Inc.) 
* Republic Flow Meters Co. 
* Simplex Valve & Meter Co. 


see eeee 


se ee 


see e &, 


** 





Gages (Loss of Head) 
* Brown Instrument Co. 
* Builders Iron Foundry 
* Simplex Valve & Meter Co. 


Gages (Measuring, Surface, Depth, 
Dial, Etc. 


, 
* Norma-HoffmannBearingsCorp'n 


Gages (Pressure) 
* Ashton Valve Co. 
* Bailey Meter Co. 
* Bristol Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Gages (Rate of Flow) 

* Bailey Meter Co 
Brown Instrument Co. 
Builders Iron Foundry 
Nugent, Wm. W., & Co. (Inc.) 
Simplex Valve & Meter Co. 
Gages (Steam) 

* Nugent, Wm. W., & Co. (Inc.) 
Gages (Vacuum) 

* Ashton Valve Co. 

* Bristol Co. 

* Brown Instrument Co. 

* Consolidated Ashcroft Hancock 

Co. (Inc.) 
* Taylor Instrument Cos. 


Gages (Water) 

Ashton Valve Co. 
Bristol Co 

Brown Instrument Co 


se ee 


** 


* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Crane Co. 
* Jenkins Bros. 
Lunkenheimer Co. 
* Nugent, Wm. W., & Co. (Inc.) 


Reading Steel Casting Co. (Inc.) 
* Simplex Valve & Meter Co 
* Varnall-Waring Co. 


Gages (Water Level) 
* Bristol Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
Lunkenhheimer Co. 
* Republic Flow Meters Co. 
* Simplex Valve & Meter Co. 


Gas (Acetylene) 

* Prest-O-Lite Co. 
Gaskets 
Garlock Packing Co. 
Jenkins Bros. 
Johns-Manville (Inc.) 
National Valve & Mfg. Co. 
Sarco Co. (Inc.) 
Smooth-On Mfg. Co. 
Walworth Co. 


Gaskets (Copper-Cork) 
* Armstrong Cork & Insulation Co 


Gaskets (Copper and Steel) 
* Taylor Forge & Pipe Works 


Gaskets (Cork) 
* Armstrong Cork & Insulation Co 


Gaskets (Rubber) 
* Garlock Packing Co. 
Goodrich, B. F., Rubber Co. 


Gates (Cut-Off) 
* Link-Belt Co. 
* Webster Mfg. Co. 


Gates (Sluice) 
* Allen-Sherman-Hoff Co. 
* Chapman Valve Mfg. Co. 
Ludlow Valve i. Co 
* Murray, D. J., Mfg. 


Gear Blanks 
* American Manganese Bronze Co 
* Bethlehem Steel Co. 
* Cann & Saul Steel Co. 
* Gears & Forgings (Inc.) 
* Murray, D. J., Mfg. Co. 


Gear Cutting Machines 
* Gears & Forgings (Inc.) 


Gears (Automobile) 
Brown-Lipe Gear Co. 


Gears (Bevel) 
* Gears & Forgings (Inc.) 
* Hartford Special Machinery Co. 
* Jones, W. A. Fdry. & Mach. Co. 
Poole Engrg. & Machine Co. 
* Westinghouse Elect. & Mfg. Co. 


Gears (Bronze) 

* American Manganese Bronze Co. 
Boston Gear Works Sales Co. 
Foote Bros. Gear & Machine Co. 
Gears & Forgings (Inc.) 
Horsburgh & _ Co. 

Jones, W. pj eS & Mach. Co. 
Murray, D. J., Mig. Co. 
Philedvipbia’ Gear Works 
Westinghouse Elect. & Mfg. Co. 


“ex eee 


ee eeneeeee 





Gears (Fibre) 


* Boston Gear Works Sales Co. 

* Foote Bros. Gear & Machine Co. 
* Gears & Forgings (Inc.) 

* General Electric Co. 

* Horsburgh & Scott Co. 

* Jones, W. A., Fdry. & Mach. Co 
* Philadelphia Gear Works 

* Westinghouse Elect. & Mfg. Co 


Gears (Helical) 


* Boston Gear Works Sales Co. 
* De Laval Steam Turbine Co 
* Farrel-Birmingham Co. (Inc.) 
* Foote Bros. Gear & Machine Co 
* Gears & Forgings (Inc.) 
* Horsburgh & Scott Co 
* Jones, W. A., Fdry. & Mach. Co 
* Philadelphia Gear Works 
Poole Engrg. & Machine Co 
* Terry Steam Turbine Co 
* Westinghouse Elect. & Mfg. Co 


Gears (Herringbone) 


* Boston Gear Works Sales Co 
* Falk Corporation 
* Farrel-Birmingham Co. (Inc.) 
* Foote Bros. Gear & Machine Co 
* Gears & Forgings (Inc.) 
* Horsburgh & Scott Co. 
* Jones, W. A., Fdry. & Mach. Co 
* Philadelphia Gear Works 
Poole Engrg. & Machine Co. 
* Terry Steam Turbine Co. 
* Westinghouse Elect. & Mfg. Co 


Gears (Machine Molded) 


* Farrel-Birmingham Co. (Inc.) 
* Tones, W. A.. Fdry. & Mach. Co 
* Link-Belt Co 
* Murray, D. J., Mfg. Co 
Poole Engrg. & Machine Co 


Gears (Phenalic Composition) 


* Foote Bros. Gear & Machine Co 
* Gears & Forgings (Inc.) 

* Horsburgh & Scott Co. 

* Philadelphia Gear Works 

* Westinghouse Elect. & Mfg. Co 


Gears (Ratchet) 


* Philadelphia Gear Works 


Gears (Rawhide) 


* Farrel-Birmingham Co. (Inc.) 

* Foote Bros. Gear & Machine Co 
* Gears & Forgings (Inc.) 

* Horsburgh & Scott Co. 

* Philadelphia Gear Works 

* Westinghouse Elect. & Mfg. Co 


Gears (Speed Reduction) 


* American Fluid Motors Co 
* Boston Gear Works Sales Co. 
* De Laval Steam Turbine Co. 
* Falk Corporation 
* Farrel-Birmingham Co. (Inc.) 
* Foote Bros. Gear & Machine Co 
* Gears & Forgings (Inc.) 
* General Electric Co. 
* Horsburgh & Scott Co. 
* Jones, W. A., Fdry. & Mach. Co 
* Link-Belt Co. 
* Moore Steam Turbine Corp'n 
* Palmer-Bee Co. 
* Philadelphia Gear Works 
Poole Engrg. & Machine Co. 
* Shepard Niles Crane & Hoist 
Corp'n 
* Sturtevant, B. F., Co. 
* Terry Steam Turbine Co. 
* Westinghouse Elect. & Mfg. Co. 


Gears (Steel) 


* Boston Gear Works Sales Co. 

* Foote Bros. Gear & Machine Co. 
* Gears & Forgings (Inc.) 

* Horsburgh & Scott Co. 

* Jones, W. A., Fdry. & Mach. Co. 
* Philadelphia Gear Works 

* Westinghouse Elect. & Mfg. Co. 


Gears (Worm) 


* American Manganese Bronze Co. 
* Boston Gear Works Sales Co. 
* Cleveland Worm & Gear Co. 
* De Laval Steam Turbine Co. 
* Foote Bros. Gear & Machine Co. 
* Gears & Forgings (Inc.) 
* Hartford Special Machinery Co. 
* Horsburgh & Scott Co 
* Jones, W. A., Fdry. & Mach. Co. 
* Link-Belt Co. 
* Murray, D. J., Mfg. Co. 
* Philadelphia yg! Works 
Poole oy Machine Co. 
* Webster Mfg. Co. 
* Westinghouse Elect. & Mfg. Co. 


Generating Sets 


* Allis-Chalmers Mfg. Co. 

* De Laval Steam Turbine Co. 

* Fairbanks, Morse & Co. 

* General Electric Co. 

* Sturtevant, B. F., Co. 

* Terry Steam Turbine Co. 

* Westinghouse Elect. & Mfg. Co. 





on page 190 


Generator Cooling Systems 
* Schutte & Koerting Co. 


Generators (Acetylene) 
* Oxweld Acetylene Co. 


Generators (Electric) 
Allis-Chalmers Mfg. Co. 

De Laval Steam Turbine Co 
Fairbanks, Morse & Co. 
General Electric Co. 

Lincoln Electric Co 

Terry Steam Turbine Co 


“ss ee 


* 


* 


Governors (Air Compressor) 
* Kieley & Mueller (Inc.) 
Walworth Co. 


Governors (Engine, Oil) 
* Nordberg Mfg. Co. 


Governors (Engine, > ad 
* Nordberg Mfg. C 
Walworth Co. 


Governors (Oil Burner) 
* Fisher Governor Co. 


Governors (Oil Operation) 
* Kieley & Mueller (Inc.) 


Governors (Pump) 
Edward Valve & Mfg. Co 
* Fisher Governor Co 
* Kieley & Mueller (Inc.) 
* Squires, C. E., Co. 
Walworth Co. 


Graphite (Lubricatin, 
Dixon, Joseph, 

Grate Bars 

* Combustion Engrg. Corp'n 
Erie City Iron Works 
Hedges-Walsh-Weidner Co 
Murray, D. J., Mfg. Co. 
Vogt, Henry, Machine Co 


tes (Dumping and Shaking) 
Combustion Engrg. Corp'n 
Erie City Iron Works 
Hedges-Walsh-Weidner Co. 
Springfield Boiler Co. 

Vogt, Henry, Machine Co 
Greases 

* Dixon, Joseph, Crucible Co 

Texas Co. 

Vacuum Oil Co. 


Grinding Machines 
Strand, N. A., & Co. 


Grinding Machines (Floor) 
* Builders Iron Foundry 


» Flake) 
rucible Co 


**#** 


Gr 


eo0ces 


Grinding Spectines (Pneumatic, Port- 
a 


e 
* Ingersoll-Rand Co. 


Gun Metal Finish 
* American Metal Treatment Co 


ammers (Drop) 
* Franklin Machine Co. 


Hammers (Pneumatic) 

* Ingersoll-Rand Co 
Hangers (Pipe) 

* Grinnell Co. 

* National Valve & Mfg. Co 
Hangers (Shaft) 


Link-Belt Co. 

Medart Co. 

Murray, D. J., Mfg. Co. 
Webster Mfg. Co. 
Wood's, T. B., Sons Co. 


Hardening 


se ene 


* American Metal Treatment Co. 


Haulers (Car) 
* Link-Belt Co 
* Webster Mfg. Co. 
Headers (Welded) 
* Grinnell Co. 
* Kellogg, M. W., Co. 
* Midwest Piping & Supply Co. 
* National Valve & Mfg. Co. 
Walworth Co. 


Heat Exchangers 
* Croll-Reynolds Engineering Co. 
* Foster Wheeler Corp’n 
* Prat-Daniel Corp’n 
* Schutte & Koerting Co. 
* Superheater Co. 
* Wheeler, C. H., Mfg. Co. 


Heat Treating 


* American Metal Treatment Co. 
* Westinghouse Elect. & Mfg. Ce. 


Heaters (Oil) 
* Foster Wheeler Corp’n 
* Schutte & Koerting Co. 


Heaters (Water Supply, 
taneous) 


Co. (Inc.) 
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Heaters and Purifiers (Feed Water) 
Croll-Reynolds Engineering Co. 
Erie City Iron Works 
Foster Wheeler Corp’n 
Hedges-Walsh-Weidner Co. 
Schutte & Koerting Co. 
Springfield Boiler Co 
Wickes Boiler Co. 
Wheeler, C. H,, Mfg. Co 
Worthington Pump & Mach'ry 
Corp’n 
Heating Devices (Electric) 
* General Electric Co. 
* Westinghouse Elect. & Mfg. 


Heating Specialties 
* Fulton Sylphon Co. 
* Kieley & Mueller (Inc.) 
* Sarco Co. (Inc.) 


ee eee eneee 


Co 


Heating Systems 
* Buffalo Forge Co. 
* Drying Systems (Inc.) 
* Grinnell Co. 
* Prat-Daniel Corp’n 
* Sarco Co. (Inc.) 


Heating and Ventilating Apparatus 
Buffalo For,e Co. 
* Prat-Daniel = & 
* Sturtevant, B. Co. 
* Wing, L. J., Mfg. Co. 
Heating and Ventilating Systems 
* Prat-Daniel Corp'n 
Hoists (Air) 
* Ingersoll-Rand Co. 
* Nordberg Mfg. Co. 
* Palmer-Bee Co. 
* Sullivan Machinery Co. 


Hoists (Chain) 
* Palmer-Bee Co. 


Hoists (Electric) 

Allis-Chalmers Mfg. Co. 

American Engineering Co. 

Fairbanks, Morse & Co. 

General Electric Co 

Link-Belt Co. 

Nordberg Mfg. Co 

Shepard Niles Crane & 
Corp’n 

Hoists (Gate, Head, Tainter) 
* Murray, D. J., Mfg. Co. 
* Smith, S. Morgan, Co. 


Hoists (Mine) 
* Nordberg Mfg. Co. 


Hoists (Portable, Electric) 
* Sullivan Machinery Co 


Hoists (Skip) 
* Link-Belt Co. 
* Palmer-Bee Co. 
* Webster Mfg. Co. 


Hoppers (Coal and Ash) 
* Allen-Sherman-Hoff Co. 
* Breese Bros. Co. 
* Webster Mfg. Co. 


Hose 
* Fairbanks, Morse & Co. 
Goodrich, B. F., Rubber Co. 
* Ingersoll-Rand Co. 
* Johns-Manville (Inc.) 


Humidifiers 
* Carrier Engineering Corp’n 
* Drying Systems (Inc.) 
* Sturtevant, B. F., Co. 
Humidity Control 
* Brown Instrument Co. 
* Carrier Engineering Corp’n 
* Sturtevant, B. F., Co. 


Hydrants (Fire) 
* Kennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co. 
Reading Steel Casting Co. (Inc.) 


Systems 


see ne eenee 


Hoist 


Hydraulic Press Control 
(Oil Pressure) 
* American Fluid Motors Co. 


Hydrokineters 

* Schutte & Koerting Co. 
Hydrometers 

* Taylor Instrument Co. 
Hygrometers 


* Bristol Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Taylor Instrument Cos. 
Weber, F., Co. (Inc.) 


[ce Making Machinery 

Frick Co. (Inc.) 

* Ingersoll-Rand Co. 
Johns-Manville (Inc.) 
Nordberg Mfg. Co. 

Vogt, Henry, Machine Co. 


es 





Idlers (Belt) 
* Murray, D. J., Mfg. Co. 
* Smidth F. L., & Co., 
* Webster Mfg. Co. 


Indicator Posts 

* Crane Co. 

* Grinnell Co. 

* Kennedy Valve Mfg. Co. 
Reading Steel Casting Co. 
Walworth Co. 

Indicator Reducing Motions 
* Nugent, Wm. W., & Co. (Inc.) 


Indicators (CO, CO2, SO2) 
* Brown Instrument Co. 
* Permutit Co. 


(Inc.) 


Indicators (Draft) 
* Brown Instrument Co. 
* Republic Flow Meters Co. 


Indicators (Engine) 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Indicators (Liquid Level) 
* Brown Instrument Co. 
* Fisher Governor Co. 


Indicators (Sight Flow) 
* Nugent, Wm. W., 


Indicators (Speed) 
* Bristol Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
Veeder-Root (Inc.) 


& Co. (Inc.) 


Indicators (Water Line) 
* Brown Instrument Co 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Injectors 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Croll-Reynolds Engineering Co. 
* Schutte & Koerting Co. 


Inspirators 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Instruments (Electric Measuring) 
Bristol Co. 

Brown Instrument Co. 

General Electric Co. 

Republic Flow Meters Co. 
Taylor Instrument Cos. 
Westinghouse Elect. & Mfg. Co 


“ee ee 


Instruments (Hardness Measuring) 
Shore Instrument & Mfg. Co. 


Instruments (Recording) 

Ashton Valve Co. 

Bailey Meter Co. 

Bristol Co. 

Brown Instrument Co. 

Builders Iron Foundry 

Consolidated Ashcroft Hancock 
Co. (Inc.) 

General Electric Co. 

Permutit Co. 

Republic Flow Meters Co. 

Taylor Instrument Cos. 

Westinghouse Elect. & Mfg. Co. 

Yarnall-Waring Co. 


se eee 
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Instruments (Scientific) 
* Bristol Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Taylor Instrument Cos. 
Weber, F., Co. (Inc.) 


Instruments (Surveying) 
Keuffel & Esser Co. 
Weber, F., Co. (Inc.) 


Insulating Materials (Electrical) 
* General Electric Co. 
* Johns-Manville (Inc.) 
* Westinghouse Elect. & Mfg. Co. 


Insulating Materials (Heat and Cold) 
* Armstrong Cork & Insulation Co. 
Carey, Philip, Co. 
* Johns-Manville (Inc.) 
Insulation (Boiler) 


* Armstrong Cork & Insulation Co 
Carey, Philip, Co. 


Insulation (Heat) 
* Armstrong Cork & Insulation Co. 
Carey, Philip, Co. 
Insulation (Roof and Building) 
* Armstrong Cork & Insulation Co. 


Ji* and Fixtures 
Parker Appliance Co. 





Joints (Expansion) 
Badger, E. B., & Sons Co. 
Barco Mfg. Co. 
Crane Co. 
Croll-Reynolds Engineering Co. 
Foster Wheeler Corp'n 
Grinnell Co. 
Lunkenheimer Co. 
* Nationa! Valve & Mfg. Co. 
* Parker Appliance Co. 
Walworth Co. 
* Wheeler, C. H., 


Joints (Flanged Pipe) 
* Barco Mfg. Co. 
* Crane Co. 
* Midwest Piping & Supply Co. 
* National Valve & Mfg. Co. 
Walworth Co. 


Joints (Flexible) 
* Barco Mfg. Co. 


Joints (Swing _: eae 
* Barco Mfg. C 
L pet sce a Ang Co. 
Walworth Co. 


Joints (Universal) 
* Poston Gear Works Sales Co. 
* Gears and Forgings (Inc.) 
* National Valve & Mfg. Co 


eeneneee 


Mfg. Co. 


ettles (Copper) 
* Breese Bros. Co. 


Kettles (Steam Jacketed) 
* Cole, R. D., Mfg. Co. 
* Nordberg Mfg. Co 


Keys (Machine) 
* Smith & Serrell 
* Whitney Mfg. Co. 


L 2tries (Weighing) 
* Webster Mfg. Co. 
Lathes 
* Jones & Lamson Machine Co 


Levers (Flexible, Wire) 
* Gwilliam Co. 


Linings (Furnace) 
* Bernitz Furnace Appliance Co 
* Johns-Manville (Inc.) 
* McLeod & Henry Co. 


Linings (Stack) 
* Johns-Manville (Inc.) 


Lock Nuts 
Dardelet Threadlock Corp'n 


Locomotives (Electric) 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co 
Locomotives (Oil 
riven) 
* Ingersoll-Rand Co 
* Westinghouse Elect. 


Engine—Electric 


& Mfg 
Locomotives (Storage Battery) 
* General Electric Co. 
* Westinghouse Elect. 


Co 


& Mfg. 


Louvres 
* Breese Bros. Co. 


Lubricants 
* Dixon, Joseph, Crucible Co. 
Texas Co 
Vacuum Oil Co. 


Lubricating Systems 
Lunkenheimer Co. 
* Nugent, Wm. W., 
Lubricators 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
Gits Bros. Mfg. Co. 
Lunkenheimer Co. 
* Nugent, Wm. W., & Co. (Inc.) 
* Parker Appliance Co. 


& Co. (Inc.) 


Me2chine Tool Feed Control Systems 
(Oil Pressure) 
* American Fluid Motors Co. 


Machine Work 
Builders Iron Foundry 

* Farrel-Birmingham Co. (Inc.) 
Franklin Machine Co. 
* Hartford Special Machinery Co. 
Johnson, Carlyle, Machine Co. 
Johnston & Jennings Co. 
Jones, W. A., Fdry. & Mach. Co 
Link-Belt Co 
Murray, D. J., Mfg. Co. 
National Valve & Mfg. Co. 
Nordberg Mfg. Co. 
Poole Engrg. & Machine Co. 
* Roller Bearing Co. of America 


Machinery Guards (Perforated Metal) 
* Breese Bros. Co. 


” 


see eRe 





Magnets (Separating, Suspended) 
* Magnetic Mfg. Co. 


Manometers 
* Brown Instrument Co 
* Consolidated Ashcroft 
Co. (Inc.) 
* Republic Flow Meters Co. 
* Simplex Valve & Meter Co. 


Hancock 


Mechanical Draft Apparatus 
* Air Preheater Corp'n 
* Buffalo Forge Co 
* Green Fuel Economizer Co. 
* Prat-Daniel Corp'n 
* Sturtevant, B. F., Co. 


Metal Treating 
* American Metal Treatment Co. 


Metals (Bearing) 
* American Manganese Bronze Co. 
* General Electric Co. 


Meters (Air and Gas) 
* Bailey Meter Co. 
* Brown Instrument Co. 
* Builders Iron Foundry 
* Republic Flow Meters Co. 


Meters (Boiler Performance) 
* Bailey Meter Co. 
* Brown Instrument Co. 
* Republic Flow Meters Co. 
* Worthington Pump & Mach'ry 
Corp'n 
* Yarnall-Waring Co. 


Meters (Coal) 
* Republic Flow Meters Co. 


Meters (Condensation) 
* Simplex Valve & Meter Co. 


Meters (Electric) 
* General Electric Co. 
* Westinghouse Elect. 


Meters (Feed Water) 
* Bailey Meter Co 
* Brown Instrument Co 
* Builders Iron Foundry 
* Republic Flow Meters Co. 
* Simplex Valve & Meter Co. 
* Worthington Pump & Mach'ry 
Corp'n 
* Yarnall-Waring Co. 


& Mfg. Co 


Meters (Flow) 
* Bailey Meter Co. 
* Brown Instrument Co. 
* Republic Flow Meters Co. 
* Simplex Valve & Meter Co. 
* Yarnall-Waring Co. 


Meters (Gasoline) 
* Worthington 
Corp'n 


Meters (Oil) 
* National Meter Co. 
* Republic Flow Meters Co. 
* Simplex Valve & Meter Co 
* Worthington Pump & Mach'ry 
Corp'n 


Meters (Pitot Tube) 
* Brown Instrument Co. 
* Republic Flow Meters Co. 
* Simplex Valve & Meter Co. 


Pump & Mach'ry 


Meters (Steam) 
* Bailey Meter Co, 
* Brown Instrument Co. 
* Builders Iron Foundry 
* Republic Flow Meters Co. 


Meters (V-Notch) 
* Bailey Meter Co. 
* Brown Instrument Co. 
* Yarnall-Waring Co. 


Meters (Venturi) 
* Brown Instrument Co. 
* Builders Iron Foundry 
* National Meter Co 
* Republic Flow Meters Co. 
* Simplex Valve & Meter Co. 


Meters (Water) 
* National Meter Co. 
* Republic Flow Meters Co. 
* Simplex Valve & Meter Co. 
* Worthington Pump & Mach'ry 
Corp’n 
* Yarnall-Waring Co. 


Mills (Ball) 
* Allis-Chalmers Mfg. Co. 
* Fuller-Lehigh Co, 
* Hardinge Co. 
* Smidth, F. L., & Co. 


Mills (Tube) 
* Allis-Chalmers Mfg. Co. 
* Smidth, F. L., & Co. 
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MORSE SILENT CHAINS as installed 
in the refrigeration plant of The Arena 
Gardens, Montreal, Canada. 


Be sure to see the Morse Chain Co. exhibit 


at the New York Power Show 
December 2nd to 7th 
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For dependability in power transmis- 
sion, your plant should have Morse 
Silent Chain Drives. They keep the 
wheels of industry turning year in and 
year out, with a minimum of repair 
and upkeep expense. They transfer 
your power from the prime mover 
to the point of use—smoothly, 
silently, efficiently. The foremost en- 
gineers, and the greatest industries of 
the country choose them because of 
their proven advantages over any 
other form of power drive. And once 
installed in your plant, they will make 
money for you through lowered over- 
head, efficient transmission of power, 
reduced manufacturing costs, and 
better work done by machines that 
run at their best. 


Morse engineers are always waiting 
to serve you. A complete file of data 
on power transmission that is of in- 
terest to every business man, every 
factory maintenance man, and every 
engineer will be sent you on request. 
Write for it. 


MORSE CHAIN CO. 
ITHACA, N. Y. 


Branches In Principal Cities 


4 4 | | A 4 ‘4 4 
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Mining Machinery 

Allis- coon d Mfg. Co. 

General Electric Co. 

Ingersoll-Rand Co. 

Webster Mfg. Co. 

Westinghouse Elect. & Mfg. Co 

Worthington Pump & Mach'ry 
Corp’n 


Mixers (Concrete) 
Smith, T. L., Co. 


Monel Metal 


se ee 


* International Nickel Co. (Inc.) 
Motor-Generators 
* Allis-Chalmers Mfg. Co. 
Fairbanks, Morse & Co. 


General Electric ~ > 
Sturtevant, B. F., 
Westinghouse Biect. & Mfg. Co 


Motors (Electric) 
* Century Electric Co. 
* Fairbanks, Morse & Co. 
* General Electric Co. 
Lincoln Electric Co. 
* Shepard Niles Crane & Hoist 
Corp’n 
* Sturtevant, B. F., Co. 
* Westinghouse Elect. & Mfg. Co 


“ese * 


ickel 

* International Nickel Co. (Inc.) 
Nitrogen Gas 

* Linde Air Products Co. 


Nozzles (Blast) 
* Schutte & Koerting Co. 


Nozzles (Boiler) 
* Taylor Forge & Pipe Works 
Nozzles (Sand and Air) 
Lunkenheimer Co. 


Nozzles (Spray) 
Badger, E. B., & Sons Co 
Buffalo Forge Co. 
Grinnell Co. 
Murray, D. J., Mfg. Co. 
Schutte & Koerting Co. 
VYarnall-Waring Co. 
Nuts (Lock) 

* Dardelet Threadlock Corp'n 


se ee ee 


dometers 
Veeder-Root (Inc.) 


Ohmeters : 
* General Electric Co. 


Oil Burning Equipment 
* Bethlehem Steel Co. 
* Combustion Engrg. Corp’n 
* Schutte & Koerting Co. 


Oil Cabinets 
* Nugent, Wm. W., & Co. (Inc 


Oil Refinery Equipment 

* Bethlehem Steel Co 
Foster Wheeler Corp’n 
Graver Corp’n 
Kellogg, M. W., Co. 
Vogt, Henry, Machine Co. 
Wheeler, C. H., Mfg. Co. 
Oilers (Line Shaft, from Floor) 

* Nugent, Wm. W., & Co. (Inc 
Oilers (Telescopic) 

* Nugent, Wm. W., & Co. (Inc 


Oiling Devices 
Gits Bros. Mfg. Co. 
Lunkenheimer Co. 


*s eee 


* Nugent, Wm. W., & Co. (Inc.) 
Oiling Systems 
Lunkenheimer Co. 
* Nugent, Wm. W., & Co. (Inc.) 


Oils (Lubricating) 
Dearborn Chemical Co. 
Lindsay-McMillan Co. 
Texas Co. 
Vacuum Oil Co. 


Ore Concentration Machines 
* Hardinge Co. 


Ore Handling Machinery 
* Link-Belt Co. 
* Webster Mfg. Co. 
Ovens (Conveyor) 
* Drying Systems (Inc.) 
* Maehler, Paul, Co. 


Ovens (Core) 
* Drying Systems (Inc.) 
* Maehler, Paul, Co. 


Ovens (Enameling, Japanning and 
cquering) 
* Drying Systems (Inc.) 
* Maehler, Paul, Co. 
* Westinghouse Elect. & Mfg. Co. 





Ovens (Japanning) 
* Breese Bros. Co. 
* Drying Systems (Inc.) 


Ovens (Sectional) 
* Drying Systems (Inc.) 
* Maehler, Paul, Co. 


Oxy-Acetylene Supplies 
* Linde Air Products Co. 


Oxygen Gas 
* Linde Air Products Co. 


Packing (Acid Resisting) 
* Crane Packing Co. 
* Garlock Packing Co. 


Packing (Ammonia) 
* Crane Packing Co. 
* Garlock Packing Co. 
Goodrich, B. F., Rubber Co 


Packing (Asbestos) 
* Garlock Packing Co. 
Goodrich, B. F., Rubber Co. 
* Johns-Manville (Inc.) 
Walworth Co. 


Packing (Hydraulic) 
* Crane Packing Co. 
* Garlock Packing Co. 
Goodrich, B. F., Rubber Co. 
* Johns-Manville (Inc.) 
* National Valve & Mfg 
Walworth Co 


Packing (Metallic) 
* Crane Packing Co 
* Garlock Packing Co. 
* Johns-Manville (Inc.) 
Walworth Co. 


Co 


Packing (Metallic Condenser) 
* Crane Packing Co. 


Packing (Rod, Piston and Valve) 
* Crane Packing Co 
* Garlock Packing Co. 
Goodrich, B. F., Rubber Co. 
* Jenkins Bros 
* Johns-Manville (Inc.) 


Packing (Rubber) 
* Garlock Packing Co. 
Goodrich, B. F., Rubber Co 
* Jenkins Bros 
* Johns-Manville (Inc.) 
* National Valve & Mfg 
Walworth Co. 


Packing (Sheet) 
* Garlock Packing Co 
Goodrich, B. F., Rubber Co 
* Jenkins Bros 
* Johns-Manville (Inc.) 
* National Valve & Mfg 
Walworth Co. 


Paints, Industrial (Casehardening) 
Shore Instrument & Mfg. Co 


Co 


Co 


Paints, Industrial (Concrete, Water- 
proofing) 
Smooth-On Mfg. Co. 


Paints, Industrial (Heat Resisting) 
* Dixon, Joseph, Crucible Co 
* Johns-Manville (Inc.) 


Pans (Copper) 
* Breese Bros. Co 
Pans (Machinery) 
* Breese Bros. Co. 


Paper (Drawing) 
Keuffel & Esser Co. 
Weber, F., Co. (Inc.) 


Paper (Sensitized) 

Keuffel & Esser Co 
Weber, F., Co. (Inc.) 
Paraffin Wax Plant Equipment 

Bethlehem Steel Co. 
Graver Corp’n 

Kellogg, M. W., Co 

Vogt, Henry, Machine Co. 


* 


“es 


Partitions (Steel) 
* Lupton’s, David, Sons Co. 


Pawls 
* Philadelphia Gear Works 


Pencils (Drawing) 
* Dixon, Joseph, Crucible Co. 
Keuffel & Esser Co. 
Weber, F., Co. (Inc.) 


Penstocks 
* Graver Corp’n 
* Kellogg, M. W., Co. 
* Smith, S. Morgan, Co. 
* Taylor Forge & Pipe Works 


Pinions (Rolling Mill) 
* Foote Bros. Gear & Machine Co. 
* Gears & Forgings (Inc.) 





Pinions (Steel) 


* Foote Bros. Gear & Machine Co. 


* Gears & Forgings (Inc.) 
* General Electric Co. 
Pins (Air Brake) 
Champion Rivet Co. 


Pins (Knuckle) 
Champion Rivet Co. 


Pipe (Brass and Copper) 
* Foster Wheeler Corp'n 
* National Valve & Mfg. Co 
Walworth Co. 


Pipe (Cast Iron) 
* Builders Iron Foundry 
* National Valve & Mfg 
Walworth Co. 


Pipe (Forge Welded) 
* Taylor Forge & Pipe Works 


Pipe (Riveted) 
* Hedges-Walsh-Weidner Co. 
* National Valve & Mfg. Co 
* Springfield Boiler Co. 
* Taylor Forge & Pipe Works 


Co 


Pipe (Spiral, Riveted) 
* Taylor Forge & Pipe Works 


Pipe (Steel) 
* Bethlehem Steel Co 
* Crane Co. 
* Graver Corp 


* National Valve & Mfg. Co 
Pipe (Welded) ; 

* Crane Packing Co. 

* Grinnell Co. 

* National Valve & Mfg. Co 


* Taylor Forge & Pipe Works 
Walworth Co. 


Pipe (Wrought Iron) 
* Crane Co 


* National Valve & Mfg. Co 
Walworth Co. 
Pipe Bends 


Frick Co. (Inc.) 


* Grinnell Co 

* Midwest Piping & Supply Co 
* National Valve & Mfg. Co 

* Vogt, Henry, Machine Co 


Walworth Co. 


Pipe Cutting and Threading Machines 
* Crane Co 


Piping (Ammonia) 
Frick Co. (Inc.) 
* Grinnell Co. 


Piping (Power) 

Crane Co. 

Grinnell Co. 

Kellogg, M. W., Co. 
Midwest Piping & Supply Co 
National Valve & Mfg. Co 
Vogt, Henry, Machine Co. 
Walworth Co 


sx ee * 


Planimeters 
* Bristol Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
Keuffel & Esser Co. 
Weber, F., Co. (Inc.) 


Plates (Cork, for Machinery Founda- 
tions) 
Korfund Co. (Inc.) 


Plugs (Fusible) 
Walworth Co. 


Polishing Machines 
* Builders Iron Foundry 


Powdered Fuel Equipment (for Boiler 
and Metallurgical Furnaces) 

Allis-Chalmers Mfg. Co 

Bethlehem Steel Co 

Combustion Engrg. Corp’n 

Erie City Iron Works 

Foster Wheeler Corp’n 

Fuller-Lehigh Co. 

Hardinge Co. 

Smidth, F. L., 


*eHRHHHEE 


& Co. 


Power Transmission Machinery 
Allis-Chalmers Mfg. Co. 
Diamond Chain & Mfg. Co. 
Farrel-Birmingham Co. (Inc.) 
Foote Bros. Gear & Machine Co. 
Franklin Machine Co. 

Gears & Forgings (Inc.) 

General Electric Co. 

Jones, W. A., Fdry. & Mach. Co. 
Link-Belt Co. 

Medart Co. 

Morse Chain Co. 

Murray, D. J., Mfg. Co. 
Palmer-Bee Co. 

Poole Engrg. & yo Co. 
Smidth, F. L., & C 


Seen eee eee ee 


* 





* Smith, S. Morgan, Co. 

* Webster Mfg. Co. 

* Westinghouse Elect. & Mfg. Co. 
Wood's, T. B., Sons Co. 


Preheaters (Air) 

* Air Preheater Corp'n 
Buffalo Forge Co. 
Combustion Engrg. Corp'n 
Edge Moor Iron Co. 

Foster Wheeler Corp’n 
Ingersoll-Rand Co. 
Prat-Daniel Corporation 


ee neeenee 


Presses (Baling) 
* Franklin Machine Co. 


Presses (Draw) 
Niagara Machine & Tool Works 


Presses (Extruding) 


* Farrel-Birmingham Co. (Inc.) 


Presses (Forming) 
* Farrel-Birmingham Co. (Inc.) 
Niagara Machine & Tool Works 


Presses (Hydraulic) 
* Bethlehem Steel Co 


* Farrel-Birmingham Co. (Inc.) 
Presses (Oily Waste and Rags) 
* Nugent, Wm. W., & Co. (Inc.) 


Presses (Power) 
Niagara Machine & Too! Works 


Presses (Punching and Trimming) 
Niagara Machine & Tool Works 


Presses (Toggle) 
Niagara Machine & Tool Works 


Presses (Wax) 


* Vogt, Henry, Machine Co 


Producers (Gas) 

* Bartlett Hayward Co 

* Westinghouse Elect. & Mfg. Co 
Pullers (Car) 

* Webster Mfg. Co 


Pulleys 
* Allis-Chalmers Mfg. Co 
* Fairbanks, Morse & Co 


Johnson, Carlyle, Machine Co 
* Jones, W. A., Fdry. & Mach. Co 
* Link-Belt Co 
* Medart Co 
* Murray, D. J., Mfg. Co 
* Reeves Pulley Co 
* 


Webster Mfg. Co 
Wood's, T. B., Sons Co. 


Pulleys (Magnetic) 
* Magnetic Mfg. Co 
* Reeves Pulley Co. 


Pulverized Fuel Unit Systems 
* Bethlehem Steel Co 
* Combustion Engrg. Corp'n 
* Foster Wheeler Corp'n 
* Fuller-Lehigh Co 


Pulverizers 
Bethlehem Steel Co 
Combustion Engrg. Corp'n 
Erie City Iron Works 
Fuller-Lehigh Co. 
Hardinge Co. 
Smidth, F. L., 


. 


*e ee * 


& Co 


Pulverizers (Cement Material) 
* Bethlehem Steel Co 
* Fuller-Lehigh Co. 
* Hardinge Co. 
* Pennsylvania Crusher Co 


Pulverizers (Coal) 

Bethlehem Steel Co. 
Combustion Engrg. Corp'n 

Erie City Iron Works 

Foster Wheeler Corp'n 

Fuller-Lehigh Co. 

Hardinge Co. 

Pennsylvania Crusher Co 


se eee 


Pulverizers (Limestone) 
Bethlehem Steel Co. 
Fuller-Lehigh Co. 
Hardinge Co. 
Pennsylvania Crusher Co 


* 


** * 


Pulverizers (Refractory Material) 
* Bethlehem Steel Co. 
* Fuller-Lehigh Co. 
* Hardinge Co. 


Pulverizers with Air Separators 
* Bethlehem Steel Co 
* Erie City Iron Works 
* Fuller-Lehigh Co. 
* Hardinge Co. 


Pumping Outfits 
* Pennsylvania 
pressor Co 


Pump & Com- 
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1874 


Wrought Iron was the approved mate- 
rial for bridges, derricks, fire escapes 
gates and fences, and all structures of 
metal where strength or toughness 
must be combined with durability un- 
der exposure to the elements. Steel was 
first used experimentally as a struc- 
tural material in a small portion of 
the Eads Bridge. 


The Mighty Eads Bridge 
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55 Years Old 


adds 


living testimony to the 


rust-resistance of WROUGHT IRON 


HE great bridge that James 

Buchanan Eads designed to 
span the Mississippi River at St. 
Louis was five years in building. It 
is nearly two thousand feet in 
length; stone and wrought iron are 
its principal materials; and it cost 
six and a half million dollars. Com- 
pleted in 1874, it was acclaimed as 
an engineering triumph of the high- 
est order. 

After fifty-five years of service, 
this structure of stone and wrought 
iron is sound in all its parts and bids 
fair to last for another half century. 
It has justified the pride and faith 
of those who built it, and proved 
once more the value of materials 
well chosen. 

In bridges and towers, fire es- 
capes, gates and fences, tanks and 
barges—wherever structural metal 


Urou 


ROST-RESISTING + 


p 





is exposed to the elements—wrought 
iron will be found more economical 
than metals of lower cost, even 
though their initial strength be 
greater. For every year takes toll of 
their substance, while wrought iron 
will remain practically unimpaired. 

Wrought iron pipe for plumbing, 
heating, gas, and process materials 
in industry, will last two to three 
times longer than ordinary pipe. 

In vital parts of locomotives and 
railway cars, in anchor chains and 
ship rivets and in other such critical 
uses where the greatest depend- 
ability is required, there has never 
been a satisfactory substitute for 
wrought iron. 

In ornamental gates and grilles, 
fences, and furniture, your true 
craftsman prefers genuine wrought 
iron because of its ease of welding, 


ht lron 


SAFE « ENDURING 
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1929 


Mesker Bros. Iron Co., St. Louis, 


lately installed 
70, ogy soy ae of w rought iron sash inthe Pittsburgh 


Plate Glass Building, Crystal City, Mo. Engineers 
and constructors turn to wrought iron for many uses, 
with a higher and more informed appreciation, since 
time has enabled them to compare it with newer mate- 
rials in service. Window Sash is an example. 

its traditional character and the 
permanence that it assures to his 
work. 

The available forms of wrought 
iron grow more from time to time. 
Nails, wire, sheets, fencing, and 
other fabricated productsof wrought 
iron are again made and used 


For desired information address 


WrovuGuHtT IRON RESEARCH 
ASSOCIATION 

1111 Union Bank Building 
Pittsburgh, Pa 
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Pumping Systems (Air Lift) 


. 
* 


* 


Ingersoll-Rand Co. 

Pennsylvania Pump & Com- 
pressor Co. 

Worthington Pump & Mach'ry 
Corp'n 


Pumps (Acid) 


Buffalo Steam Pump Co. 


* Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

* Nordberg Mfg. Co. 

* Pennsylvania Pump & Com- 
pressor Co 

* Quimby Pump Co. (Inc.) 

* Schutte & Koerting Co. 

* Sullivan Machinery Co. 

Taber Pump Co. 

* Worthington Pump & Mach'ry 

Corp’n 
Pumps (Air) 

* Fairbanks, Morse & Co. 

* Goulds Pumps (Inc.) 

* Ingersoll-Rand Co. 

* Sullivan Machinery Co. 

* Westinghouse Elect. & Mfg. Co 

; Wheeler, C. H., Mfg. Co. 


Worthington Pump & Mach'ry 
Corp'n 


Pumps (Ammonia) 


* 
* 
. 


7 


* 
* 


Buffalo Steam Pump Co. 

Goulds Pumps (Inc.) 

Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

Pennsylvania Pump & Com- 
pressor Co. 

Vogt, Henry, Machine Co. 

Worthington Pump & Mach'ry 
Corp’n 


Pumps (Boiler Feed) 


**#* 


ene eneaee 


** 


* Allis-Chalmers Mfg. Co. 

Buffalo Steam Pump Co. 
Cameron, A. S., Steam Pump 
Works (Ingersoll-Rand Co.) 

Chicago Pump Co. 

De Laval Yo Turbine Co. 

Economy Pumping Mach’ry Co 

Fairbanks, Morse & Co. 

Goulds Pumps (Inc.) 

Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

Moore Steam Turbine Corp’n 

Pennsylvania Pump & Com- 
pressor Co. 

Westco-Chippewa Pump Co. 

Wheeler, C. H., Mfg. Co. ; 

Worthington Pump & Mach’ry 
Corp’n 


Pumps (Centrifugal) 


se 2 


eee eeee 


* J 


** 


Air Preheater Corp’n 
Allis-Chalmers Mfg. Co. 
Buffalo Steam Pump Co. 


Cameron, A. S., Steam Pump 
Works (Ingersoll-Rand Co.) 

Chicago Pump Co. 

De Laval Steam Turbine Co. 

Economy Pumping Mach'ry Co. 

Fairbanks, Morse & Co. 

Foster Wheeler Corp’n 

Goulds Pumps (Inc.) 

Ingersoll-Rand Co. (A. S. Cam- 


eron Steam Pump Works) 
Moore Steam Turbine Corp’n 
Morris Machine Works 
Nordberg Mfg. Co. 
Pennsylvania Pump & Com- 
pressor Co. 
Quimby Pump Co. (Inc.) 
Taber Pump Co 
Westco- Chippewa Pump Co. 
Westinghouse Elect. & Mfg. Co. 
Wheeler, C. H., Mfg. Co. 
Worthington Pump & Mach’'ry 
Corp’n 


Pumps (Condensation) 


** 


7. 


** 


** 


* Buffalo Steam Pump Co. 
Cameron, A. S., Steam Pump 
Works (Ingersoll- Rand Co.) 

Chicago Pump Co. 
Economy Pumping Machinery 
Co 


Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

Moore Steam Turbine Corp’n 

Quimby Pump Co. (Inc.) 

Westco-Chippewa Pump Co. 

Wheeler, C. H., Mfg. Co. 

Worthington Pump & Mach’ry 
Corp’n 


Pumps (Deep Well) 


sn an 


Allis-Chalmers Mfg. Co. 
Fairbanks, Morse & Co. 
Goulds Pumps (Inc.) 
Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 
Morris Machine Works 
Westco-Chippewa Pump Co. 
Worthington Pump & Mach’ry 
Corp'n 





Pumps (Dredging) 


* 
* 


Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

Morris Machine Works 

Worthington Pump & Mach'ry 
Corp'n 


Pumps (Fire) 


* 
- 
+ 


* 


Buffalo Steam Pump Co. 

Fairbanks, Morse & Co. 

Ingersoll-Rand Co. (A. S. Cam 
eron Steam Pump Works) 

Worthington Pump & Mach'ry 
Corp’n 


Pumps (Fuel Oil Service) 


Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

Worthington Pump & Mach’ry 
Corp'n 


Pumps (Hand) 
* Fairbanks, Morse & Co. 


* 


Goulds Pumps (Inc.) 
Taber Pump Co. 


Pumps (Hydraulic) 


* 
* 
* 


American Fluid Motors Co. 

Farrel-Birmingham Co. (Inc.) 

Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 


Pumps (Hydraulic Pressure) 


**#* 


Buffalo Steam Pump Co. 

Goulds Pumps (Inc.) 

Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

Morris Machine Works 

Worthington Pump & Mach’ry 
Corp’n 


Pumps (Mine) 


* 
* 


* 


Fairbanks, Morse & Co. 

Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

Westco-Chippewa Pump Co. 

Worthington Pump & Mach’ry 
Corp’n 


Pumps (Oil) 
* Nugent, Wm. W., & Co. (Inc.) 


Worthington Pump & Mach’'ry 


Corp’n 


Pumps (Oil Pipe Line) 


* 


Worthington Pump & Mach'ry 


Corp’n 


Pumps (Rotary) 


se ee 


** 


Allen & Billmyre Co. (Inc.) 

Goulds Pumps (Inc.) 

Quimby Pump Co. (Inc.) 

Schutte & Koerting Co. 

Taber Pump Co. 

Wheeler, C. H., Mfg. Co. 

Worthington Pump & Mach’ry 
Corp’n 


Pumps (Sewage) 


* 
* 


* 
* 
* 


* 


Buffalo Steam Pump Co. 

Chicago Pump Co. 

Economy Pumping Mach’ry Co. 

Fairbanks, Morse & Co. 

Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

Worthington Pump & Mach’ry 
Corp’n 


Pumps (Steam) 


eeneee 


**# * 


Allis-Chalmers Mfg. Co. 

Buffalo Steam Pump Co. 

Fairbanks, Morse & Co. 

Foster Wheeler Corp’n 

Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

Nordberg Mfg. Co. 

Wheeler, C. H., Mfg. Co. 

Worthington Pump & Mach'ry 
Corp’n 


Pumps (Sugar House) 


se eHH SE 


** 


” 


Allis-Chalmers Mfg. Co. 

Buffalo Steam Pump Co. 

De Laval Steam Turbine Co. 

Fairbanks, Morse & Co. 

Goulds Pumps (Inc.) 

Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 

Moore Steam Turbine Corp’n 

Pennsylvania Pump & Com- 
pressor Co. 

Worthington Pump & Mach’ry 
Corp’n ° 


Pumps (Sump) 


ee eee 


Buffalo Steam Pump Co. 

Chicago Pump Co. 

De Laval Steam Turbine Co. 
Economy Pumping Mach’ry Co. 
Fairbanks, Morse & Co. 

Goulds Pumps (Inc.) 





* 


Ingersoll-Rand Co. (A. S. Cam- 
eron Steam Pump Works) 
Morris Machine Works 
Pennsylvania Pump & 
pressor Co. 
Quimby Pump Co 
Smidth, F. L., & Co. 
Taber Pump Co. 
Worthington Pump & Mach'ry 
Corp'n 


** 


Com- 


* 


(Inc.) 


* 


7. 


Pumps (Turbine) 
* Allen & Billmyre Co. (Inc.) 
Allis-Chalmers Mfg. Co 
Buffalo Steam Pump Co 
Cameron, A. S., Steam Pump 
Works (Ingersoll-Rand Co.) 


7 


** 


* De Laval Steam Turbine Co 

* Economy Pumping Mach'ry Co 

* Fairbanks, Morse & Co. 

* General Electric Co 

* Goulds Pumps (Inc.) 

* Ingersoll-Rand Co. (A. S. Cam 
eron Steam Pump Works) 

* Moore Steam Turbine Corp’n 

* Morris Machine Works 

* Pennsylvania Pump & Com 


pressor Co. 
Westco-Chippewa Pump Co. 
* Westinghouse Elect. & Mfg. Co 
Worthington Pump & Mach’'ry 
Corp'n 


7 


Pumps (Vacuum) 
Air Preheater Corp'n 
Allen & Billmyre Co. (Inc.) 
Buffalo Steam Pump Co. 
Chicago Pump Co. 
Croll-Reynolds Engineering Co. 
Economy Pumping Mach'ry Co 
Foster Wheeler Corp'n 
Goulds Pumps (Inc.) 
Ingersoll-Rand Co 
Nordberg Mfg. Co 
Pennsylvania Pump & 
pressor Co 
Schutte & Koerting Co 
Sullivan Machinery Co 
Wheeler, C. H., Mfg. Co 
Worthington Pump & Mach'ry 
Corp'n 


eee E SE 


Com 
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Pumps (Vacuum, Steam Jet) 
* Foster Wheeler Corp'n 


Punches (Power) 
* Buffalo Forge Co. 
Niagara Machine & Tool Works 


Punching and Coping Machines 
* Buffalo Forge Co. 


Punching and Shearing Machines 
* Buffalo Forge Co. 
* Schatz Mfg. Co. 


Purifiers (Ammonia) 
Frick Co. (Inc.) 


Purifiers (Feed Water, Boiler) 
* Graver Corp'n 
* Permutit Co. 
* Scaife, Wm. B., & Sons Co. 


Purifiers (Oil) 
* De Laval Steam Turbine Co. 
* Nugent, Wm. W., & Co. (Inc.) 


eng and Softening Systems 
ater) 

* Pe bem Corp’n 

* International Filter Co. 

* Permutit Co 

* Scaife, Wm. B., & Sons Co. 
Pyrometers 

* Bristol! Co. 

* Brown Instrument Co. 

* Consolidated Ashcroft Hancock 

Co. (Inc.) 
* Republic Flow Meters Co 
Shore Instrument & Mfg. Co. 
* Superheater Co. 
* Taylor Instrument Cos. 


Racks (Machine Cut) 

* Boston Gear Works Sales Co. 
* Foote Bros. Gear & Machine Co 
* Horsburgh & Scott Co 
* Jones, W. A., Fdry. & Mach.Ce. 
* Philadelphia Gear Works 
* Westinghouse Elect. & Mfg. Co. 


Radiators (Steam and Water) 
Smith, H. B., Co. 
Walworth Co. 


Rams (Hydraulic) 
* Goulds Pumps (Inc.) 





Receivers (Air) 
Columbian Steel Tank Co. 


* Foster Wheeler Corp'n 
* Hedges-Walsh-Weidner Co. 
* Ingersoll-Rand Co 
* Kieley & Mueller (Inc.) 
* Worthington Pump & Mach'ry 
Corp’n 
Receivers (Ammonia) 


Frick Co. (Inc.) 


Refinery Equipment 
* Bethlehem Steel Co. 
* Graver Corp'n 


Refractories 
* Bernitz Furnace Appliance Co. 
* McLeod & Henry Co. 


Refrigerating Machinery 
Frick Co. (Inc.) 
* Ingersoll-Rand Co. 
* Johns-Manville (Inc.) 
* Nordberg Mfg. Co 
* Vogt, Henry, Machine Co. 


Regulators (Blower) 
Allen & Billmyre Co. (Inc.) 
* Fisher Governor Co. 
* Kieley & Mueller (Inc.) 
* Wing, L. J., Mfg. Co. 


Regulators (Compressed Gas) 
* Oxweld Acetylene Co 


Regulators (Damper) 

Brown Instrument Co. 
Fulton Sylphon Co 
Kieley & Mueller (Inc.) 
Sarco Co. (Inc.) 

Taylor Instrument Cos. 
Walworth Co 

* Wing, L. J., Mfg. Co. 
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Regulators (Electric) 
Allen-Bradley Co 
* Brown Instrument Co. 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co, 


Regulators (Fan Engine) 
* Fisher Governor Co 
* Kieley & Mueller (Inc.) 
Walworth Co 


Regulators (Feed Water) 
* Brown Instrument Co. 
Edward Valve & Mfg. Co. 
* Kieley & Mueller (Inc.) 
* Squires, C. E., Co. 


Regulators (Flow Steam) 
Brown Instrument Co. 
* Schutte & Koerting Co. 


Regulators (Humidity) 
* Brown Instrument Co. 
* Fulton Sylphon Co. 


Regulators (Hydraulic Pressure) 
* Fisher Governor Co 


Regulators (Liquid Level) 
* Bristol Co. 
* Brown Instrument Co. 


Regulators (Pressure) 

* Bristol Co. 

* Brown Instrument Co. 

* Consolidated Ashcroft Hancock 

Co. (Inc.) 

Edward Valve & Mfg. Co. 

* Fisher Governor Co. 

* Fulton Sylphon ‘<o. 

* Kieley & Mueller (Inc.) 

* Taylor Instrument Cos. 
Walworth Co. 


Regulators (Temperature) 
* Bristol Co 
* Brown Instrument Co. 
* Fulton Sylphon Co. 
* Kieley & Mueller (Inc.) 
* Sarco Co. (Inc.) 
* Taylor Instrument Cos. 


Regulators (Vacuum) 
* Allen & Billmyre Co. (Inc.) 
* Brown Instrument Co. 
* Fisher Governor Co. 
* Kieley & Mueller (Inc.) 
Walworth Co. 


Regulators (Voltage, Automatic) 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Regulators (Water Level) 
* Fisher Governor Co. 
Reheaters 
* Superheater Co. 


Resuperheaters 
* Foster Wheeler Corp'n 
* Superheater Co. 
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IN THE PLANTS 
OF THE LEADERS. .- 






The YARWAY SEATLESS TANDEM BLOW- 
OFE VALVE (Fig. 3496-88). A popular steel 
body type for 400 Ibs. w -s. p. 






Weyerhaeuser Timber Co., Longview, Wash. 


HE Weyerhaeuser Timber Company is the 
T greatest lumber producing organization in the 
world. Forest products bearing the Weyerhaeuser 
“4 Square” trade-mark are known and distributed 
throughout the United States and in many 
foreign countries. 


sets of Yarway cast steel Tandem Blow-Off 
4 Valves are in service in the Longview, Wash- 
ington, plant of this famous producer of lumber, 
assuring rapid and easy blow-down of the boilers 
and holding the lines steam-tight at all other times. 


In practically every branch of industry requiring 
steam for the manufacture of the product — paper, 
lumber, motor cars, electric power, transportation; 
rubber, metals, oils, textiles— Yarway Blow-Off 
Valves will be found in the plants of the leaders. 
For over twenty years they have demonstrated 
their ability to do a difficult job well. 


Yarway Valves are made of cast iron, electric 
furnace and forged steel in many types and sizes 
for all pressures to 2000 Ibs. Ask for Booklet 


. , “a B-410-C illustrating and describing all types 
a in detail. 
YARWAY BLOW-OFF VALVES (Fig. 3486-58) in serv- 
ice at the Weyerhaeuser Timber +m Longview, Wash. YA R Bw A L a. ad Ww A R 1 N G < °o pA Pp A lad y 
Norwood Street Philadelphia 


YAR WAY BLOW-OFF VALVES 








46 


MECHANICAL ENGINEERING 


: SECTION 





DeEcEMBER, 1929 


merece CLASSIFIED LIST OF MECHANICAL EQUIPMENT Gages acm 


on page 190 





Rings (Weldless) 

* American Manganese Bronze Co 
Cann & Saul Steel Co. 
Gears & Forgings (Inc.) 
a & Jennings Co. 

aylor Forge & Pipe Works 


**# 2 


Rivet Heaters (Electric) 
* General Electric Co. 


Riveters (Pneumatic) 
* Ingersoll-Rand Co. 


Rivets (Boiler and Tank) 
Champion Rivet Co. 

Rivets (Structural Steel) 
Champion Rivet Co. 

Rods (Monel Metal) 

* International Nickel Co. (Inc.) 
Rods (Nickel) 
* * International Nickel Co. (Inc.) 


Rods (Welding) 
* Oxweld Acetylene Co. 


Rolling Mill Machinery 
* Farrel-Birmingham Co 


Rolls (Bending) 
Niagara Machine & Tool Works 


Rolls (Crushing) 
Farrel-Birmingham Co. (Inc.) 
Fuller-Lehigh Co. 

Link-Belt Co. 

Webster Mfg. Co. 


Rolls 


(Inc.) 
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‘orming, Sheet Metal) 
iagara Machine & Tool Works 


Rope (Hoisting) 
Roebling’s, John A., Sons Co 


Rope (Transmission) 
* Roebling’s, John A., Sons Co 
* Link-Belt Co. 
* Webster Mfg. Co. 


Rope (Wire) 
* National Valve & Mfg. Co 
* Roebling’s, John A., Sons Co 


Rope Drives 

Allis-Chalmers Mfg. Co. 

* Link-Belt Co. 

* Medart Co. 

* Murray, D. J., Mfg. Co. 
Poole Engrg. & Machine Co. 

* Webster Mfg. Co. 
Wood's, T. B., Sons Co. 


Rubber Goods (Mechanical) 
Goodrich, B. F., Rubber Co 
* Jenkins Bros. 


* 


Rules (Measuring, Flexible) 
Farrand, Hiram A 


Rust Proofing 
Dearborn Chemical Co. 
* National Valve & Mfg. Co 


Sash (Steel) 
* Lupton’s, David, Sons Co. 


Sash Operating Systems 
* Lupton’s, David, Sons Co. 


Scales (Automatic, for all Purposes) 
Fairbanks Co. 
* Fairbanks, Morse & Co. 


Scales (Platform) 
* Fairbanks Co. 
* Fairbanks, Morse & Co. 


Scleroscopes (Hardness Tester) 
Shese Instrument & Mfg. Co. 


Screens (Revolving) 
Allis-Chalmers Mfg. Co. 
Link-Belt Co. 

Murray, D. J., Mfg. Co. 
Smidth, F. L., & Co 
Webster Mfg. Co. 


Screens (Shaking) 
* Allis-Chalmers Mfg. Co. 
* Link-Belt Co. 
* Webster Mfg. Co. 


Screw Driving Machines 
Strand, N. A., & Co. 


Screw Machines (Hand) 
* Jones & Lamson Mach. Co. 


Screws (Safety Set) 
Alten Mfg. Co. 
* Bristol Co. 


* 
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Screws (Set) 
Allen Mfg. Co. 


Scrubbers (Air and Gas) 
* Bartlett Hayward Co. 
* Murray, D. J., Mfg. Co. 


Separators (Ammonia) 
Frick Co. (Inc.) 
* Vogt, Henry, Machine Co. 


Separators (Magnetic) 
* Magnetic Mfg. Co. 


Separators (Oil) 

Columbian Steel Tank Co. 

* Crane Co. 

Kieley & Mueller (Inc.) 
Nugent, Wm. W., & Co. (Inc.) 
Schutte & Koerting Co. 
Vogt, Henry. Machine Co. 
Walworth Co. 


Separators (Steam) 
Crane Co. 
Fisher Governor Co. 
Kieley & Mueller (Inc.) 
National Valve & Mfg. Co 
Nicholson, W. H.,?’& Co. 
Vogt, Henry, Machine Co. 
Walworth Co. 
Shafting 

* Allis- apna Mfg. Co. 

* Medart C 

* Murray, D. J., Mfg. Co. 

Wood's, T. B., Sons Co. 

Shafting (Cold Drawn) 

* Bethlehem Steel Co. 

* Medart Co. 

* Webster Mfg. Co. 


Shafting (Flexible) 
* Gwilliam Co. 
Shears (Alligator) 
* Farrel-Birmingham Co. 


Shears (Rotary) 

Niagara Machine & Tool Works 
Shears (Squaring) 

Niagara Machine & Tool Works 


Sheaves (Rope.) 
* Jones, W A., Fdry. & Mach. Co 
Link-Belt Co 
Medart Co. 
Murray, D. J., Mfg. Co. 
Nordberg Mfg. Co. 
Poole Engrg. & Machine Co 
Webster Mfg. Co. 
Wood's, T. B., Sons Co. 
Sheet Metal Work 

* Allington & Curtis Mfg. Co. 

* Breese Bros. Co 

Columbian Steel Tank Co. 


Sheet Metal Working Machinery 
* Farrel-Birmingham Co. (Inc.) 
Niagara Machine & Tool Works 


Sheets (Monel Metal) 
* International Nickel Co. 
Sheets (Nickel) 
* International Nickel Co. (Inc.) 
Sheets =~, Hard) 
Goodrich, B. F., Rubber Co. 
Sheets (Steel) 
* Bethlehem Steel Co. 
Columbian Steel Tank Ce. 
Shelving (Metal) 
* Lupton’s, David, Sons Co. 
Siphons (Steam-Jet) 
* Schutte & Koerting Co. 
Slide Rules 
Keuffel & Esser Co. 
Weber, F., Co. (Inc.) 
Smoke Recorders 
* Brown Instrument Co. 


eee 
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(Inc.) 


see *% 
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(Inc.) 


Sound Deadening Materials 
Korfund Co. (Inc.) 


Special Machinery 

* Bethlehem Steel Co. 
Builders Iron Foundry 
Farrel-Birmingham Co. (Inc.) 
Franklin Machine Co. 
Gears & Forgings (Inc.) 
Murray, D. J., Mfg. Co. 
Nordberg Mfg. Co. 
Poole Engrg. & Machine Co. 
Smidth, F. L., & Co. 
Webster Mfg. Co. 


Speed Reducing Transmissions 
* American Fluid Motors Co. 
Brown-Lipe Gear Co. 
* Cleveland Worm & Gear Co. 
* De Laval Steam Turbine Co. 
* Falk Corporation 


eee HREE 


** 








Foote Bros. Gear & Machine Co. 
Gears & Forgings (Inc.) 
General Electric Co 
Jones, W. A., Fdry. 
Link-Belt Co 
Morse Chain Co. 
Palmer-Bee Co. 
Philadelphia Gear Works 
Poole Engrg. & Machine Co. , 
Shepard Niles Crane & Hoist 
Corp'n 
Westinghouse Elect. 


& Mach. Co 


seen HHREERSE 
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& Mfg. Co 


Spray Cooling Systems 
* Schutte & Koerting Co 
* Yarnall-Waring Co 


Sprays (Water) 
* Badger, E. B., & Sons Co 
* Schutte & Koerting Co. 
* Yarnall-Waring Co. 


Sprinkler Systems 
* Grinnell Co. 


Sprockets 

Boston Gear Works Sales Co 
Cullman Wheel Co 

Diamond Chain & Mfg. Co 
Foote Bros. Gear & Machine Co 
Fuller-Lehigh Co. 

Link-Belt Co. 

Medart Co. 

Morse Chain Co 

Murray, D. J., Mfg. Co. 
Webster Mfg. Co. 


eee 


Stacks (Steel) 

Cole, R. D., Mfg. Co 
Combustion Engrg. Corp'n 
Erie City Iron Works 
Graver Corp’n 
Hedges-Walsh-Weidner Co 
Prat-Daniel Corp'n 
Union Iron Works 
Vogt, Henry, Machine Co 
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Standpipes 
* Cole, R. D., Mfg. Co 
* Fairbanks, Morse & Co 
* Graver Corp’n 
* Hedges-Walsh-Weidner Co. 


Starters (Electric) 
Allen-Bradley Co 
* Westinghouse Elect. & Mfg. Co 


Steam Specialties 
* Crane Co. 
* Fulton Sylphon Co. 
* Kieley & Mueller (Inc.) 
Lunkenheimer Co. 
* Sarco Co. (Inc.) 


Steel (Alloy) 
* Bethlehem Steel Co. 
* Cann & Saul Steel Co. 
* Timken Roller Bearing Co. 


Steel (Bar) 
* Bethlehem Steel Co 
* Cann & Saul Steel Co. 
* Timken Roller Bearing Co. 


Steel (Electric Furnace) 
* Bethlehem Steel Co 
* Timken Roller Bearing Co 


Steel (Open-Hearth) 
* Bethlehem Steel Co 
* Falk Corporation 
* Timken Roller Bearing Co. 


Steel (Special Analysis) 
* Timken Roller Bearing Co. 


Steel (Tool) 
* Bethlehem Steel Co 
* Cann & Saul Steel Co. 
* Timken Roller Bearing Co. 


Steel Plate Construction 
Bethlehem Steel Co. 

Cole, R. D., Mfg. Co. 
Combustion Engrg. Corp’n 
Erie City Iron Works 
Graver Corp’n 
Hedges-Walsh-Weidner Co. 
Keeler, E. Co. 

Union Iron Works 

Vogt, Henry, Machine Co. 


Stills 
* Bethlehem Steel Co. 
* Foster Wheeler Corp’n 
* Graver Corp’n 
* Kellogg, M. W., Co. 
* Vogt, Henry, Machine Co. 


Stocks and Dies 
Walworth Co. 
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Stokers (Chain Grate) 
* Babcock & Wilcox Co. 
* Combustion Engrg. Corp'n 
* Westinghouse Elect. & Mfg. Co 


Stokers (Overfeed) 
* Combustion Engrg. Corp'n 
* Westinghouse Elect. & Mfg. Co 


Stokers (Traveling Grate) 
* Johnston & Jennings Co. 


Stokers (Underfeed) 

* American Engrg. Co 

* Combustion E ngre. Corp'n 

* Sturtevant, B. Co 

* Westinghouse Elect & Mfg. Co. 
Strainers (Oil) 

* Fisher Governor Co. 

* Kieley & Mueller (Inc.) 


* Nugent, Wm. W., & Co. (Inc.) 

* Sarco Co. (Inc.) 

* Schutte & Koerting Co 
Strainers (Steam) 

* Fisher Governor Co 

* Kieley & Mueller (Inc.) 

* National Valve & Mfg. Co 

* Sarco Co. (Inc.) 

* Schutte & Koerting Co 

Walworth Co. 

Strainers (Water) 

* Consolidated Ashcroft Hancock 


Co. (Inc.) 
* Fisher Governor Co 
* Kieley & Mueller (Inc.) 
* National Valve & Mig. Co 
* Sarco Co. (Inc.) 
* Schutte & Koerting Co 
Walworth Co. 


Structural Steel Fabrication 
* Bethlehem Steel Co. 


Structural Steel Work 
* Bethlehem Steel Co. 
* Erie City Iron Works 
* Hedges-Walsh-Weidner Co 


Superheaters (Steam) 
* Babcock & Wilcox Co. 
* Combustion Engrg. Corp'n 
* Foster Wheeler Corp’n 
* Superheater Co, 


Superheaters (Steam, Locomotive) 
* Superheater Co, 


Superheaters (Steam, Marine) 
* Foster Wheeler Corp'n 
* Superheater Co. 


Switchboards 
* General Electric Co 
* Westinghouse Elect. & Mfg. Co. 
Switches (Electric) 
Allen-Bradley Co. 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Tables (Drawing) 
Keuffel & Esser Co 
Weber, F., Co. (Inc.) 


Tachometers 
* Bristol Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
Veeder-Root (“nc.) 


Tachoscopes 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 


Tank Work (Air, wate = and Water) 
* Cole, R. D., 
* Combustion a Corp’ n 
* Erie City Iron Works 
* Graver Corp'’n 


Tanks (Acid) 
* Cole, R. D., Mfg. Co. 
* Erie City — Works 
* Graver Corp 
* Hedges- Walsh- Weidner Co. 


Tanks (Ash Storage, Cast Iron) 
* Combustion Engrg. Corp’n 
Tanks (Blow-Off) 
* Erie City Iron Works 
* Graver Corp’n 
Tanks (Copper) 
* Badger, E. B., & Sons Co 
* Breese Bros. Co. 


Tanks (Elevated) 
* Cole, R. D., Mfg. Co, 
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a dependable: 
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Juel supply 











Today, with the network of intercommunicating gas supply lines, 
failure of the supply of gas is a very remote possibility. The in- 
dustrial user of gas is assured of uniform-quality fuel twenty-four 
hours a day, three hundred and sixty-five days in the year. Can 


you equal that with any other fuel? & & & & 4 


AMERICAN GAS ASSOCIATION 


420 Lexington Avenue, New York 


If It’s Done With Heat 
YOU CAN DOIT BETTER WITH GAS 
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Tanks (Ice) 
* Erie City Iron Works 
Frick Co. (Inc.) 
* Graver Corp’n 


Tanks (Oil Storage) 
* Nugent, Wm. W., & Co. (Inc.) 


Tanks (Pressure) 

* Cole, R. D., Mfg. Co. 
Columbian Steel Tank Co. 

* Erie City Iron Works 
* Graver Corp’n 
* Hedges-Walsh-Weidner Co. 
* Ingersoll-Rand Co. 
* Scaife, Wm. B., & Sons Co. 
* Vogt, Henry, Machine Co. 


Tanks (Riveted) 
* Graver Corp’n 


Tanks (Steel) 

* Cole, R. D., Mfg. Co. 
Columbian Steel Tank Co. 
Combustion Engrg. Corp’n 
Erie City Iron Works 
Graver Corp’n 
Hedges-Walsh-Weidner Co. 
Union Iron Works 
Vogt, Henry, Machine Co. 


Tanks (Storage) 
* Allen-Sherman-Hoff Co. 

* Cole, R. D., Mfg. Co. 
Columbian Steel ‘Tank Co. 
Combustion Engrg. Corp’n 
Erie City Iron Works 
Fairbanks, Morse & Co. 
Graver Corp’n 
Hedges-Walsh-Weidner Co. 
Vogt, Henry, Machine Co. 


Tanks (Tower) 
* Cole, R. D., Mfg. Co. 
* Graver Corp’n 
* Hedges-Walsh-Weidner Co. 


Tanks (Welded) 
* Cole, R. D., Mfg. Co. 
Columbian Steel Tank Co. 
* Graver Corp’n 
* Kellogg, M. W., Co. 
* Scaife, Wm. B., & Sons Co. 


ene nanan 
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Tap Extensions 
Allen Mfg. Co. 


Taps and Dies 
Walworth Co. 


Thermometers 
* Ashton Valve Co. 
* Bailey Meter Co. 


* Bristol Co. 
* Brown Instrument Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
Moto Meter Gauge & Equip. 
Corp’n 


® Sarco Co. (Inc.) 
* Taylor Instrument Cos. 


Threading Machines (Pipe) 
* National Valve & Mfg. Co. 


Thermostats 
* Bristol Co. 
* Brown Instrument Co. 
* Fulton Sylphon Co. 
* General Electric Co. 


Tile (Cork and Cork Composition) 
* Armstrong Cork & Insulation Co. 


Tools (Pneumatic) 
* Ingersoll-Rand Co. 


Tools (Thread Cutting) 
* Crane Co 
* Jones & Lamson Machine Co. 
Walworth Co. 


Torches (Brazing, Carbon Burning, 
Lead Burning, Etc.) 
* Oxweld Acetylene Co. 


Torches (Gas) 
* Oxweld Acetylene Co. 


Trackwork (Industrial) 
* Bethlehem Steel Co. 


Tracks (Overhead) 
* Palmer-Bee Co. 


Tractors (Industrial, Gasoline) 
Clark Tructractor Co. 


Trailers (Industrial) 
Clark Tructractor Co. 


Tramrail aputome (Overhead) 
* Link-Belt C 
* Shepard Niles Crane & Hoist 
Corp’n 





Tramways (Wire Rope) 
* Roebling’s, John A., Sons Co. 


Transformers (Electric) 
* Allis-Chalmers Mfg. Co. 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Transmissions (Variable Speed) 
* American Fluid Motors Co. 
* Foote Bros. Gear & Machine Co 
* Reeves Pulley Co. 


Traps (Oil) 
* Fisher Governor Co. 
* Nicholson, W. H., & Co. 


Traps (Radiator) 
* Sarco Co. (Inc.) 


Traps (Return) 
Crane Co. 
* Fisher Governor Co. 
* Kieley & Mueller (Inc.) 
* Sarco Co. (Inc.) 


Traps (Steam) 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
Crane Co. 
Fisher Governor Co. 
Jenkins Bros. 
Johns-Manville (Inc.) 
Kieley & Mueller (Inc.) 
National Valve & oe. Co. 
Nicholson, W. H., 
Reading Steel Casting ee (Inc.) 
Sarco Co. (Inc.) 
Schutte & : 1-7 Co. 
Squires, C. E., 
Vogt, Henry, Machine Co. 
Walworth Co. 
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Traps (Vacuum) 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 

Crane Co. 

Fisher Governor Co. 

Kieley & Mueller (Inc.) 

National Valve & Mfg. Co. 

Sarco Co. (Inc.) 

Schutte & Koerting Co. 


seen HE 


Trolleys 
* Shepard Niles Crane & Hoist 
Corp’n 
* Westinghouse Elect. & Mfg. Co. 


Trolleys (Mine Railway including 
Pantagraphs) 
* Westinghouse Elect. & Mfg. Co. 


Trolleys (Monorail) 
* Armington Engineering Co. 
* Palmer-Bee Co. 


Trucks (Industrial, Gasoline) 
Clark Tructractor Co. 


Trucks (Industrial, Storage Battery) 
* Fairbanks, Morse & Co. 


Trucks (Trailer) 
* Fairbanks Co. 


Tube Cleaners (Boiler) 
Walworth Co. 


Tube Flaring Tools 
* Parker Appliance Co. 


Tubes (Boiler, Charcoal Iron) 
* Bethlehem Steel Co. 


Tubes (Boiler, Seamless Steel) 
* Bethlehem Steel Co. 
* Hedges-Walsh-Weidner Co. 


Tubes (Condenser) 
* Foster Wheeler Corp’n 


Tubes (Pitot) 
* Brown Instrument Co. 
* Republic Flow Meters Co. 


Tubing (Aluminum) 
* Fulton Sylphon Co. 
* Parker Appliance Co. 


Tubing (Brass, Bronze and Copper, 
Seamless) 
* Fulton Sylphon Co. 
* National Valve & Mfg. Co. 
* Parker Appliance Co. 
Wolverine Tube Co. 


Tubing (Monel Metal) 
* Fulton Sylphon Co. 
* International Nickel Co. (Inc.) 





Tubing (Nickel) 
* Fulton Sylphon Co. 
* International Nickel Co. (Inc.) 


Tubing (Rubber) 
Goodrich, B. F., Rubber Co 


Tumbling Barrels 
* Erie City Iron Works 
* Farrel-Birmingham Co. (Inc.) 


Turbines (Hydraulic) 
* Allis-Chalmers Mfg. Co 
* Leffel, a. & Co. 
* Smith, S. Morgan, Co. 


Turbines (Steam) 

* Allis-Chalmers Mfg. Co 
De Laval Steam Turbine Co 
General Electric Co 
Moore Steam Turbine Corp'n 
Sturtevant, B. F., Co 
Terry Steam Turbine Co 
Westinghouse Elect. & Mfg. Co 
Wing, L. J., Mfg. Co. 
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Turbo-Blowers 

* Allen & Billmyre Co. (Inc.) 
General Electric Co. 
Ingersoll-Rand Co. 
Moore Steam Turbine Corp'n 
Sturtevant, B. F., Co. 
Terry Turbine Co. 
Wing, L. J., Mfg. Co. 
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Turbo-Compressors 
* Allen & Billmyre Co. (Inc.) 
* De Laval Steam Turbine Co 
* Ingersoll-Rand Co. 
* Terry Steam Turbine Co. 


Turbo-Generators 

Allis-Chalmers Mfg. Co 

De Laval Steam Turbine Co 
General Electric Co. 

Moore Steam Turbine Corp’n 
Sturtevant, B. Co. 

Terry Steam Turbine Co. 
Westinghouse Elect. & Mfg. Co 


* 


seen HRE 


Turbo-Pumps 

* De Laval Steam Turbine Co 

* Economy Pumping Mach'ry Co 
Foster Wheeler Corp’n 
Ingersoll-Rand Co. 
Moore Steam Turbine Corp’n 
Terry Steam Turbine Co. 


se ee 


Turntables 
* Link-Belt Co 
* Palmer-Bee Co. 


nions 
* Crane Co. 
Edward Valve & Mfg. Co. 
* Fairbanks Co. 
Lunkenheimer Co 
* National Valve & Mfg. Co 
* Vogt, Henry, Machine Co. 
Walworth Co. 


Unloaders (Air Compressor) 
* Ingersoll-Rand Co 
* Worthington Pump & Mach'ry 
Corp’n 


acuum Breakers 

* Allen & Billmyre Co. (Inc.) 
* Kieley & Mueller (Inc.) 

* Schutte & Koerting Co. 


Valve Discs 
Edward Valve & Mfg. Co. 
* Garlock Packing Co. 
Goodrich, B. F., Rubber Co. 
* Jenkins Bros. 
Reading Steel Casting Co. (Inc.) 
Walworth Co. 


Valve Operating Systems (Electric 
Remote Control) 
* Bristol Co. 


* Brown Instrument Co. 


Valves (Air, Automatic) 

* Allen & Billmyre Co. (Inc.) 
Bristol Co. 

Fisher Governor Co. 

Fulton Sylphon Co. 

Jenkins Bros. 

Simplex a Bs Meter Co. 
Smith, H. Co. 

Ww alworth és. 


eee HRRE 





Valves (Air, Operating) 

Barco Mfg. Co. 

Consolidated Ashcroft Hancock 
Co. (Inc.) 

Fisher Governor Co 

Kieley & Mueller (Inc.) 

Merco Nordstrom Valve Co. 


* 


**# * 


Valves (Air, Relief) 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
Fulton Sylphon Co. 
Grinnell Co 
Kieley & Mueller (Inc.) 
Lunkenheimer Co. 
Nordberg Mfg. Co. 
Schutte & Koerting Co. 
Walworth Co. 
* Wheeler, C. H., Mjg. Co. 


**# * 


** 


Valves (Altitude) 
* Kieley & Mueller (Inc.) 
* Simplex Valve & Meter Co. 


Valves (Ammonia) 
Barco Mfg. Co 

* Consolidated Ashcroft Hancock 

Co. (Inc.) 
Crane Co 
Jenkins Bros 
Kieley & Meueller (Inc.) 
Lunkenheimer Co. 
Merco Nordstrom Valve Co. 
Reading Steel Casting Co. (Inc.) 
Vogt, Henry, Machine Co. 
Walworth Co 


** 


* 


* 


Valves (Back Pressure) 

Crane Co 

Fisher Governor Co. 

Jenkins Bros. 

Kieley & Mueller (Inc.) 

Oxweld Acetylene Co 

Reading Steel Casting Co. (Inc.) 
Schutte & Koerting Co. 
Walworth Co 


ss #2 * 


* 


Valves (Balanced) 

* Brown Instrument Co. 

* Crane Co 

* Fisher Governor Co. 

* Kieley & Mueller (Inc.) 
Lunkenheimer Co 

* Nordberg Mfg. Co 

* Schutte & Koerting Co. 
Walworth Co. 


Valves (Blow-off) 

* Ashton Valve Co. 

* Barco Mfg. Co. 

* Consolidated Ashcroft Hancock 

Co. (Inc.) 
* * rane Co 
Edward Valve & Mfg. Co. 

* Fairbanks Co. 

* Jenkins Bros 
Lunkenheimer Co. 

* Merco Nordstrom Valve Co. 

* Murray, D. J., Mfg. Co. 
Reading Steel Casting Co. (Inc.) 
Walworth Co 

* Yarnall-Waring Co. 


Valves (Butterfly) 
* Chapman Valve Mfz. Co. 
* Crane Co 
Lunkenheimer Cc. 
* National Valve & Mfg. Co 
* Schutte & Koerting Co. 
Walworth Co. 


Valves (By-Pass) 
* National Valve & Mfg. Co 


Valves (Check) 
* Chapman Valve Mfg. Co 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 

* Crane Co 
Edward Valve & Mfg. Co. 
Fairbanks Co. 
Fisher Governor Co. 
Jenkins Bros. 
Kennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co. 
Lunkenheimer Co. 
National Valve & Mfg. Co 
Nordberg Mfg. Co. 
Parker Appliance Co. 
Reading Steel Casting Co. (Inc.) 
Schutte & Koerting Co. 
Vogt, Henry, Machine Co. 
Walworth Co. 
Worthington Pump & Mach’'ry 

Corp’n 


see * 


* ee * 


** 


* 
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From Gravel Bank to Car 
-.- the Modern Way 


ly the gravel industry, too, Horsburgh & ‘ 
Scott Worm-Drive Speed Reducers speed 
up production ... weed out exposed gear- 
ing and belt and pulley complications. 
The plant of the Zanesville Washed Gravel 
Co., Dresden, Ohio, stands as an example 
of practical application of this modern 
drive. Through the processes of conveying, 
elevating, screening and washing, Hors- 
burgh & Scott Speed Reducers transmit the 
power reliably and with minimum loss. 
Ask our engineering department to give you 


the benefit of our wide experience in applying 
gears and speed reducers to your requirements. 


HP aw | The Horsburgh & Scoff Co. 


the full = _ 
choo. oodcooet Gears and Speed Reducers 
will be valuable to you. 


Write for it. Cleveland, U.S. A. 








Horsburgh & Scott Worm-Gear Speed Reducer 
driving conveyor in Zanesville 
Gravel Plant. 





_— 
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Valves (Chronometer) 
yj * Fisher Governor Co. 

* Kieley & Mueller (Inc.) 
& Walworth Co. 


Valves (Combined Back Pressure and 
elief) 
* Fisher Governor Co. 
* Kieley & Mueller (Inc.) 


Valves (Diaphragm) 
* Fisher Governor Co. 
* Kieley & Mueller (Inc.) 
* Taylor Instrument Cos. 


Valves (Diverting, Pulverized Fuel, 
Pipe Line) 
* Peabody Engrg. Co. 


Valves (Electrically Operated) 
Bristol Co. 

Brown Instrument Co. 
Chapman Valve Mfg. Co. 
Edward Valve & Mfg. Co. 
Kennedy Valve Mfg. Co. 
Kieley & Mueller (Inc.) 
Ludlow Valve Mfg. Co. 
Lunkenheimer Cc 
National Valve & Mfg. Co 
Reading Steel Casting Co. (Inc.) 
Schutte & Koerting Co. 


** sn 


* 


. 


Valves (Exhaust Relief) 

* Crane Co. 
Edward Valve & Mfg. Co. 
Fisher Governor Co. 
Foster Wheeler Corp’n 
Jenkins Bros. 
Kieley & Mueller (Inc.) 
Schutte & Koerting Co. 
Walworth Co. 
* Wheeler, C. H., Mfg. Co. 


se eee 


Valves (Float) 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 

Crane Co. 

Fisher Governor Co. 

Kieley & Mueller (Inc.) 

Schutte & Koerting Co. 

Simplex Valve & Meter Co. 


se eRe 


Valves (Foot) 
* Crane Co. 
Ludlow Valve Mfg. Co. 
* National Valve & Mfg. Co 
Walworth Co. 
* Worthington Pump & Mach’ry 
Corp’n 


Valves (Fuel Oil Shut-off) 
* Barco Mfg. Co. 
* Brown Instrument Co. 
* Schutte & Koerting Co. 


Valves (Gate) 
* Chapman Valve Mfg. Co. 
* Consolidated Ashcroft Hancock 


Co. (Inc.) 
* Crane Co. 
* Fairbanks Co. 
* Bros. 
* Kennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co. 
Lunkenheimer Co. 
* National Valve & Mfg. Co. 
Reading Steel Casting Co. (Inc.) 
* Schutte & Koerting Co. 


Walworth Co. 


Valves (Globe, Angle and Cross) 

* Consolidated Ashcroft Hancock 

Co. (Inc.) 
* Crane Co. 

Edward Valve & Mfg. Co. 
Fairbanks Co. 
Grinnell Co. 
Jenkins Bros. 
Kennedy Valve Mfg. Co. 
Lunkenheimer Co. 
Parker Appliance Co. 
National Valve & Mfg. Co. 
Reading Steel Casting Co. (Inc.) 
Schutte & Koerting Co. 
Vogt, Henry, Machine Co. 
Walworth Co. 


** *e# ee 


** 


Valves (Hose) 
* Barco Mfg. Co. 
Chapman Valve Mfg. Co. 
Crane Co. 
Fairbanks Co. 
Grinnell Co. 

enkins Bros. 

ennedy Valve Mfg. Co. 
Lunkenheimer Co. 
Reading Steel Casting Co. (Inc.) 
Walworth Co. 


ase eeeee 


Valves (Hydraulic) 
* Barco Mfg. Co. 
* Ghepmen’ Valve Mfg. Co. 





* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Crane Co. 
Edward Valve & Mfg. Co. 
* Fairbanks Co. 
Lunkenheimer Co. 
National Valve & Mfg. Co 
Parker Appliance Co. 
Reading Steel Casting Co. (Inc.) 
Schutte & Koerting Co. 
* Vogt, Henry, Machine Co. 
Walworth Co. 
* Yarnall-Waring Co. 


* * 


. 


Valves (Hydraulic Operating) 

* Chapman Valve Mfg. Co. 
Edward Valve & Mfg. Co. 
Fisher Governor Co. 

Kennedy Valve Mfg. Co 

Ludlow Valve Mfg. Co. 
Lunkenheimer Co. 

Reading Steel Casting Co. (Inc.) 
* Schutte & Koerting Co. 

* Yarnall-Waring Co. 


Valves (Needle) 
* Nugent, Wm. W., & Co. (Inc.) 
* Parker Appliance Co. 


** 


Valves (Needle Point) 
* Nugent, Wm. W., & Co. (Inc.) 


Valves (Non-Return) 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
Crane Co. 
Edward Valve & Mfg. Co. 
Jenkins Bros. 
Kieley & Mueller (Inc.) 
Lunkenheimer Co. 
Reading Steel Casting Co. (Inc.) 
Schutte & Koerting Co. 
Walworth Co. 


* 


** 


* 


Valves (Plug) 

Barco Mfg. Co. 

Chapman Valve Mfg. Co 

Consolidated Ashcroft Hancock 
Co. (Inc.) 

Fairbanks Co. 

Merco Nordstrom Valve Co. 

Parker Appliance Co. 

Reading Steel Casting Co. (Inc.) 

Walworth Co. 


Valves (Pop Safety) 
* Ashton Valve Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Crane Co. 
Lunkenheimer Co. 
Walworth Co. 


Valves (Pump) 
* Garlock Packing Co. 
* Goulds Pumps (Inc.) 
z Jenkins Bros. 
* 


** 


**# * 


Johns-Manville (Inc.) 
Nordberg Mfg. Co. 


Valves (Radiator) 

* Crane Co. 

* Fairbanks Co. 

* Fulton Sylphon Co. 

* — Bros. 

* Kennedy Valve Mfg. Co. 
Lunkenheimer Co. 
Reading Steel Casting Co. (Inc.) 
Sarco Co. (Inc.) 
Walworth Co. 


Valves (Radiator, Packless) 
* Fulton Sylphon Co 
* Sarco Co. (Inc.) 


+ 


Valves (Reducing) 

isher Governor Co. 
Fulton Syiphon Co. 
Kieley & Mueller (Inc.) 
Oxweld Acetylene Co. 
Schutte & on Co. 
Squires, C. E., Co. 
Taylor ataaat Cos. 
Walworth Co. 


ee neneee 


Valves (Regulating) 

Bristol Co. 

Brown Instrument Co. 
Crane Co. 

Fisher Governor Co. 
Fulton Sylphon Co. 
Kieley & Mueller (Inc.) 
Lunkenheimer Co. 
Simplex Valve & Meter Co. 
Taylor Instrument Co. 
Walworth Co. 


Valves (Relief, Water) 
* Ashton Valve Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Crane Co. 
* Fisher Governor Co. 


ee een” 


** 





* Kieley & Mueller (Inc.) 
Lunkenheimer Co. 
Walworth Co. 


Valves (Safety) 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Crane Co. 
* Fisher Governor Co. 
* Jenkins Bros. 
Lunkenheimer Co. 


Valves (Sight Feed) 
* Nugent, Wm. W., & Co. (Inc.) 


Valves (Sight Flow) 
* Nugent, Wm. W., & Co. (Inc.) 


Valves (Stop) 
* Parker Appliance Co. 


Valves (Superheated Steam, Steel) 

* Barco Mfg. Co. 

* Chapman Valve Mfg. Co 

* Consolidated Ashcroft Hancock 

Co. (Inc.) 

* Crane Co 
Edward Valve & Mfg. Co. 

* Fisher Governor Co. 

* Jenkins Bros. 

* Kennedy Valve Mfg. Co. 
Lunkenheimer Co 

* Merco Nordstrom Valve Co. 

* National Valve & Mfg. Co 

* Nordberg Mfg. Co. 
Reading Steel Casting Co. (Inc.) 

* Schutte & Koerting Co. 

* Vogt, Henry, Machine Co 
Walworth Co. 

* Yarnall-Waring Co 


Valves (Thermostatically Operated) 
* Bristol Co. 
* Brown Instrument Co 
* Fulton Sylphon Co. 
* Taylor Instrument Cos. 


Valves (Throttle) 
* Barco Mfg. Co 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Crane Co 
* Fairbanks Co. 
* Jenkins Bros 
Lunkenheimer Co. 
* Nordberg Mfg. Co. 
Reading Steel Casting Co. (Inc.) 
* Schutte & Koerting Co. 
Walworth Co. 


Valves (Vacuum Heating) 
* Kieley & Mueller (Inc.) 


Ventilating Systems 
* Buffalo Forge Co. 


Vibration Isolation Materials 
Korfund Co. (Inc.) 


Vises (Machine Tool) 
* Hartford Special Machinery Co 


Voltmeters 
* Bristol Co. 
* Brown Instrument Co. 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co 


Washers (Hardened and Ground) 
* Aetna Ball Bearing Mfg. Co 


Washers (Lock) 
* Shakeproof Lock Washer Co. 


Washers (Rubber) 
* Garlock Packing Co. 
Goodrich, B. F., Rubber Co. 


Washers (Thrust) 
* Aetna Ball Bearing Mfg. Co. 
* Boston Gear Works Sales Co. 


Waste Heat Recovery Systems 
* Edge Moor Iron Co. 


Water Columns 
* Ashton Valve Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Kieley & Mueller (Inc.) 
Lunkenheimer Co. 
* Yarnall-Waring Co. 


Water Purifying Plants 
* Graver Corp’n 
* International Filter Co. 
* Permutit Co. 
* Scaife, Wm. B., & Sons Co. 





Water Softeners 
* Graver Corp’n 
* International Filter Co. 
* Permutit Co. 
* Scaife, Wm. B., & Sons Co. 
Water Walls (Furnace) 
* Combustion Engrg. Corp'n 
Edge Moor Iron Co 
Foster Wheeler Corp'n 
Fuller-Lehigh Co 
Springfield Boiler Co 
Superheater Co 


ene eee 


Waterbacks (Furnace) 
* Combustion Engrg. Corp'n 
* Foster Wheeler Corp'n 


Waterproofing Materials 
Carey, Philip, Co. 
* — Manville (Inc.) 
exas Co 


Wattmeters 
* Bristol Co 
* General Electric Co. 
* Westinghouse Elect. & Mfg Co 


Welding (Hammer Forge) 
* Kellogg, M. W., Co 


Welding and Cutting Work 
* Linde Air Products Co. 


Welding Equipment (Electric) 
* General Electric Co. 
Lincoln Electric Co 
* Westinghouse Elect. & Mfg. Co 


Welding Equipment (Oxy-Acetylene) 
* Linde Air Products Co. 
* Oxweld Acetylene Co. 


Wheels (Trolley and Crane Track) 
* Westinghou e Elect. & Mfg. Co 


Wheels (Truck, Factory) 
* Fairbanks Co. 


Whistles (Steam) 
* Ashton Valve Co. 
* Consolidated Ashcroft Hancock 
Co. (Inc.) 
* Crane Co 
Lunkenheimer Co. 


Winches 
* Ingersoll-Rand Co 
* Shepard Niles Crane & Hoist 
Corp'n 


Windows (Steel, Industrial) 
* Lupton's, David, Sons Co. 


Wire (Brass and Copper) 
* Roebling’s, John A., Sons Co. 


Wire (Flat) 
* Roebling’s, John A., Sons Co. 


Wire (Iron and Steel) 
* Bethlehem Steel Co. 
* Roebling’s, John A., Sons Co. 


Wire (Welding) 
Lincoln Electric Co. 
* Oxweld Acetylene Co. 


Wire and Cables (Electrical) 
* General Electric Co. 
* Roebling’s, John A., Sons Co. 


Wire Mechanism (Bowden Wire) 
* Gwilliam Co. 


Wire Rope Fastenings 
* Roebling’s, John A., Sons Co. 


Wire Rope Slings 
* Roebling's, John A., Sons Co. 


Wiring Devices 
* General Electric Co. 
* Westinghouse Elect. & Mfg. Co. 


Worm Gear Drives 

* Cleveland Worm & Gear Co. 

De Laval Steam Turbine Co. 
Foote Bros. Gear & Machine Ce. 
Jones, W. A., Fdry. & Mach. Co. 
Link-Belt Co. 

Murray, D. J., Mfg. Co. 

Webster Mfg. Co. 


ee eee ee 


Wrenches 
* Roebling’s, John A., Sons Co. 
Walworth Co. 


Catalog data of firms marked * appear in the A.S.M.E. Mechanical Catalog, 1929-30 Edition 
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Another 
WALWORTH 
JOB 


The Lincoln Building, with frontage 
on 42nd Street, 41st Street and Madi- 
son Avenue, New York, presents to 
millions of arrivals at Grand Central 
Station and to the multitudes who 
pass down Vanderbilt Avenue each 
day one of the most magnificent views 
of modern building achievement in 
the world. The builders, Dwight P. 
Robinson & Company, specified Wal- 
worth material for this latest and finest 
addition to New York’s skyline. Of 
particular interest is the fire protec- 
tion system. The building is so high 
that proper working pressure at the 
, i topmost hose outlet presented a dif- 
ficult problem to the engineers. Wal- 
worth Sigma Steel valves and extra 
heavy fire line fittings solved the dif- 
ficulty. The regular city water pres- 











- 




















i sure is supplemented by fire pumps 

behee and engines. 
For the major building jobs through- 
ri out America, architects, engineers and 





plumbing and heating contractors are 
| coming more and more to specify Wal- 
| LINCOLN BUILDING worth, because Walworth makes a 

L | complete line of brass, iron body and 
] steel valves and fittings — with higher 
engineering excellence and quality of 
material the constant goal. 


2 










| 
| 
BRASS VALVES STEEL VALVES 
IRON BODY VALVES 
| HOSE VALVES 
|| 
| 
| 


IRON BRASS FITTINGS i} Dwight P. Robinson & Company, Incorporated 











Associate Architects. 
Clyde R. Place, Consulting Mechanical Engineer 
J. L. Murphy, iInc.— Plumbing Contractor 


| 
Builders 
BY WALWORTH | J. E. R. Carpenter, Architect 
Se SSE SS | E. J. Willingale Kenneth B. Norton 


| William Harmon Beers 


42nd and MADISON AVE. 











| 





Baker Smith & Company — Heating Contractor 














Walworth Company, General Sales Offices: 51 E. 42nd St., New York 
Plants at Boston, Mass.; Kewanee, II1.; Greensburg, Pa. and Attalla, Ala. 
- « « Distributors in Principal Cities of the World... 
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Economical MOORE 
Single Stage Turbines with 
Combined Gear ina Large 
Oil Refinery— 
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36 of the 60 


Established Ideal Balance Between 
Avatlable Exhaust and Process Steam Required 


The much lower steam consumption by 
these eficient MOORE geared turbine 
units for driving oil pumps at a moder- 
ate speed enabled this plant to operate 
at maximum economy. 


If direct connected turbines had been 
purchased at a slightly lower initial 
cost, the operation would have resulted 
ina surplus i in exhaust steam, represent- 
ing a direct fuel waste. The cost for 
power and the necessity of generating 
steam for processing, likewise would 


have made the installation of electrical 
motor drives uneconomical. 


The high efficiency and compactness of 


MOORE Single Stage Turbines with 
Combined Reduction Gear adapts them 
to economically drive power plant 
auxiliaries and many types of moderate 
speed factory drives in all plants in 
which a limited amount of exhaust 
steam can be used for heating or 
processing. 


Write for descriptive bulletin. 


Moore Steam Turbine Corporation 
Wellsville, N. Y. 


STEAM TURBINES 


REDUCTION GEARS 


CENTRIFUGAL PUMPS 
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uses F-Mi Diesels 











duction is at a minimum, 
current is required for op- 
erating the miscellaneous 
equipment which is used 
during the “clean-up” and 
maintenance service 
periods. The compara- 
tively light load during 
these seasons makes oper- 
ation of the turbo-gener- 
ators uneconomical. 
Therefore, two 180 hp. 
F-M Diesel alternator sets 
were installed. 





The instantaneous start- 
ing characteristics of these 





Two 180 hp. F-M Diesel 
Generating Sets 
handie plant load in 
off-season periods 


The Central Tarlac Mill, with a daily capac- 
ity of approximately 350 tons, is the largest 
sugar mill in the Philippines. In keeping 
with the general practice of the sugar indus- 
try, this mill has a steam plant for its main 
source of power—using its waste products 
(bagasse) for fuel. However, important 
savings are accomplished by F-M Diesels. 


During the off season period when pro- 


FAIRBANKS - MORSE 





F-M units make them ideal 
stand-by equipment. In ad- 
dition, they use no fuel 
when idle. In contrast, if 
steam equipment had been 
installed for this service it 
would have been necessary 
to maintain boiler pressure 
24hoursaday,eventhough 
the night load during 


the off-season is extremely low. 


Simple construction, ease of operation 
and absolute reliability are features of this 
F-M Diesel installation that are praised 
highly by the superintendent of the Central 
Tarlac Mill. These characteristics will be 
found in every F-M Diesel installation. F-M 
power specialists are available for consul- 
tation without obligation to you. 
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POWER, 


PUMPING 
AND 


WEIGHING 
EQUIPMENT 
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F-MDiesels are 
built in avari- 
ety of sizesfrom 
25 Ap. to 980 hp. 





eS } 
he “power” 
to cut costs ... 


Fairbanks-Morse research and development have made avail- 





able to industry the “‘power’’ to cut costs. 


They have perfected a simple, high over-all economy type 
of Diesel that is setting new, low-power costs within the 


field of Diesel power generation. 
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In addition to the ordinary high economies of the Diesel, 


Rr 


Fairbanks-Morse two cycle, airless injection engines have 


h} 


the added feature of extremely low maintenance. The result 


"q 


isa prime mover that will cut costs in most industries where 


even lower than average costs now apply. 


FAIRBANKS, MORSE & CO., Chicago 


32 branches at your service throughout the United States 


FAIRBANKS - MORSE 


i 
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DIESEL ENGINES 
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WIDE SPEED 


and 


LOAD RANGE 


sae particular Sturtevant Turbine (Type 12) spe- 
cializes on auxiliary Service. It responds with 
snap to all load fluctuations. Nozzles can be individu- 
ally controlled—by hand or automatically. Groups of 
nozzles can be adjusted for various loads and speeds. 
All this means efficiency . . . economy .. . satisfaction! 
Three outstanding characteristics of Sturtevant engineer- 
ing! Catalog 311 covers this Turbine. Our nearest 





branch office would be pleased to. mail you a copy: 


B. F. STURTEVANT COMPANY 
Plants and Offices at: Berkeley, Cal. » Camden, N. J. » Framingham, Mass. - 
Galt, Ontsrio. ~» Hyde Park, Mass. ~ Sturtevant, Wis. 


Branch Offices at: Atlanta; Boston; Buffaio; Camden; Charlotte; Chicago; Cincinnati; Cleveland; Dallas; Denver; 

Detroit; Hartford; Indianapolis; Kansas Cic:y; Los Angeles; Milwaukee; Minneapolis; Newark; New York; Omaha; Pittsburgh; 

Portland; Rochester; St. Louis; San Francisco; Seattle; Washington, D.C.; Canadian Offices at: Toronto, Montreal and Galt 
Canadian Representative: Kipp Kelly, Ltd., Winnipeg. Also Agents in Principal Foreign Countries. 


évanl Steam Jurhines 


(REG. U. S. PAT. OFF.) 


STEAM TURBINES~FORCED AND INDUCED DRAFT FANS~ELECTRIC MOTORS 
FUEL ECONOMIZERS ~ GENERATING SETS AIR PREHEATERS 
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LL De Laval apparatus is guaranteed as to 
head, capacity, steam consumption and other 
characteristics and is thoroughly tested before ship- 
ment. The photograph shows a five-stage turbine- 
driven blast furnace blower erected in the De Laval 
Test Room. The capacity is 60,000 cu. ft. per min. 


LOCAL OFFICES 





Trenton, New Jersey 


Fully 
Equipped 
To Test 


Blowers 
Compressors 
Turbines 

and 

Pumps 


of air against 30 Ibs. maximum pressure at 2800 r.p.m. 
Full provision is made for accurately measuring the 
air and also the condensate from the turbine. State 
your turbine, compressor, pump or speed reducing 
gear requirements, so that we may send appropriate 
literature and information. 


e Laval Steam Turbine Co. 


LOCAL OFMCES 





Atlanta Cleveland Kansas City St. Paul Spokane 

Boston Duluth Los Angeles Salt Lake City Toronto 

Charlotte Helena Montreal New Orleans Pittsburgh San Francisco Vancouver L 
Chicago Houston New York Philadelphia Portland, Ore. Seattle 303 





Manufacturers of Steam Turbines, Centrifugal Pumps, 


Jentrifugal Blowers and Compressors, Double Helical 


Speed Reducing Gears, Worm Gears, Hydraulic Turbines, Flexible Couplings and Special Centrifugal Machinery 





























$295,400.00. 
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SKINNER GUARANTEED 
SAVINGS CONTRACTS | 


TO SAVE $143,550 YEARLY 


PILveE successive contracts to replace central station current under the 
Skinner Guaranteed Saving Contract were recently awarded us by two 
hotels, one department store, one furniture company and one manufactur- 
ing company for nine ‘‘Universal Unaflow”’ engines, with generators. 

The total cost of the equipment we are to furnish, not erected, is 


The purchaser's cash payment to us, in each case, is only $1.00. In 
other words our entire cost of the equipment is to be paid us montky in 
the savings effected against purchased electricity. 

The largest contract is for $125,400.00 and the smallest for $13,5(0.00. 

The total estimated annual saving to the purchasers is $143,550.00. 

If the cost of erecting and connecting the equipment furnished is 25°% 
of its price, then these purchasers will be making 193% per year on their 
investment—can they make this percentage of profit in any other depart- 
ment of their business? 

What we can do for others we can probably do for you. Why not 





Write for Your Copy 


The Most Economical 
Steam Engine Built— 


THE “UNIVERSAL UNAFLOW” 





Built Only By 


SKINNER ENGINE CO., ERIE, PA. 
Branch Offices in all Principal Cities 
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On the firing line 
at Princeton— 


The variable load carried by the modern uni- 


versity power plant calls for high calibre equip- 
ment. Princeton University selected 


TROY 


Self-Oiling 


STEAM E NINES 


to drive the batteries of Taylor Stokers installed under the 
| 
boilers. 


The reliability of good steam engines plus the advantages of 
better speed control, availability of exhaust steam for heat- 
ing and hot water supply usually makes them preferable to 
electric motor stoker drives in industrial, institutional and 
office building boiler plants. 

Troy Self-Oiling Steam Engines because of their fully 
enclosed dust. tight construction, automatic pressure lubrica- 
tion and self-compensating steam admission valves are 
especially suited to heavy duty in the boiler room. 


The cylinder drains itself through the automatic lifting of 
the steam valve, making it entirely safe in starting. 


Built horizontal and vertical in rated capacities from 2 to 
200 brake horsepower. Excellent deliveries—moderately 
priced. 


WRITE FOR BULLETIN H-3 
Troy Engine & Machine Co. 


Troy, Penna. 
118 W. Ohio St., Chicago, III. 
Distributors for Canada: 
Riley Engineering & Supply Co., Ltd. 
Miranda & Schell Avenues, Toronto 10, 
Ontario, Canada 


* ONLY 


STEAMENGINES 




















N. Y. C. R. R. Installs 
Protectomotor Air Filters 


Illustration shows one of two 2500 C.F.M. Protectomotor Air 
Filters at the New York Central Power House in the new Buffalo 
Terminal. 


No higher tribute could be given to Protectomotor Filters than 
their selection for this building. For this great railroad has at 
its disposal some of the best engineering minds in the country 
men who are exceptionally well qualified to choose the very best 
in any line. 

” e yg Gg 

Eliminate 993% of Dust 

Air compressors, Diesel engines, blowers and tools will operate 
from 3 to 5 times longer before overhauling is necessary if equipped 
with Protectomotor Air Filters. 


These filters are guaranteed to eliminate 99-9/10°% of the dust 
and dirt from air delivered to machines. That reduces wear 75 
to 85°; and cuts carbon deposits 60 to 70%. Moreover, it elimi- 
nates the loss of costly compressed air which is wasted when valves 
are not in perfect condition; reduces 


oil consumption and silences noise. 


Let us send you a Protectomotor on 
30 days’ free trial. If it does not sell 
itself, return it at our expense and 
there will be no charge. Mail the 
coupon, or write for our catalog. 


Staynew Filter Corp. 
104 North Water Street 
Rochester, ms Be Protectomotor 


ROTEGTOMOTOR 





99 MoPerCent 
EFFICIE 


F 


SS a ee 


| Staynew Filter Corp. ' 
104 N. Water St., Rochester, N. Y. 


Please send a one of your Booklet and information about your 30 day 





free trial offer on a Protectomotor for use on 


1 Town re ee eee 
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There are many small industrial power 

plants today operating on more efficient basis than 

are some of the mammoth modern generating stations. The 

number of ,kilowatts developed per pound of coal is not alone the deter- 

mining factor. Where there is a demand for exhaust or process steam, the power 

produced is almost a costless by-product. To secure this high efficiency, however, 

requires the proper type of power unit, one built to meet modern steam conditions. Into 

Nordberg Uniflow Engines have been incorporated all those features which set them 
apart as being superior for the service for which they are intended. 


Bulletin LG-1 describes them. 


Nordberg Mfg. Co., Milwaukee 
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Ice-making 


7 
panes ) Systems 
i : For making the highest > 
f quality of pure ice with 
‘ least horsepower, the F-P_ 


| jp cea __§ Low pressure Raw Water 

aa 2 a eee —*| System offers distinct ad- 

g vantages over any other | 

method. Installed in 

nearly 1000 ice plants in 
i the last six years. 

Frick group lift equip- 
ment enables one man per 
shift to harvest up to 100 
_*| tons of ice a day. 
ie if Bulletins and estimates 
“or on request. 





» 








—_- a ) 













WAYNESBORO. PA.. U.S. 
“4 MACHINERY SUPERIOR Since 
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PENNS iy LVANIA 





The accompanying illustration shows how the 
Borough of Keyport, New Jersey, solved the trouble- 
some problem of obtaining a dependable supply of 
pure water. Three artesian wells form the source 
of this supply, the water being delivered from them 
wine 800,000 gallons daily.....by a PENNSYLVANIA 
Air Lift Pumping System operating in conjunction 
with two PENNSYLVANIA, direct connected, 
synchronous motor driven Air Compressors. Only 
one of the two compressors is in continuous service, 
the other unit being held in reserve as a spare. It 
is worthy of note that this system furnished the 
Borough with an abundant supply of water through- 
out the past season of unusually severe drought. 


The compactness and clean cut appearance of the 
PENNSYLVANIA direct connected, synchron- 
ous motor driven air compressor is well illus- 
trated iri this installation. 




















PENNSYLVANIA Air Cushioned Valve 
Neither a bolt nor nut in entire assembly. 


Pennsylvania Pump and Compressor Co. 
Main Office and Works, Easton, Pa. 
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THE CHAMPION RIVET Co. 


MANUFACTURERS OF 
=v VIGTOR BRAN D 
BOILER ane STRUCTURAL RIVETS - COUPLER ano AIR BRAKE PINS 


CAVID J CHAMPON PRemoent 
PERRE Crammon Vice Pace? 
Wd PELLEY Beer 6 Trane 








an man 
MAIN OFFICE AND WORKS EAST CHICAGO. INO 


CLEVELAND, O,. 


100% Good Riveted Work 


Rivet holes should be punched 
or drilled, and reamed true, 
and then filled with perfectly 
round TRUE TOLERANCE Rivets— 
heated, avoiding scaling, toa 
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THE CHAMPION RIVET COMPANY 


DJC-M 


f Send for our booklet 
“Scientific Facts” | 


President 





























RECENT 
GRADUATES 


for student training courses 
and junior engineering posi- 
tions. 


Student branches of the En- 
gineering Societies enable us 
to supply men from practi- 
cally all of the technical 
schools. 


Whatever your location may 
be we are in a position to 
serve you advantageously. 


THE ENGINEERING SOCIETIES 
EMPLOYMENT SERVICE 


Walter V. Brown, Manager 


31 West 39th Street 53 West Jackson Blvd. 


New Yor Chicago 
57 Post Street a 
San Francisco . é 
Y 
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CROSS 


WICKES 


Cross Drum Boilers have been widely 
selected for plants having certain problems 
in steam generation. Their successful usage 
is well known, for which there are good 
reasons. 

One of the most important is the fact that 
equalized and positive 
circulation across the 


DRUM 


BOILERS 


Wickes headers appeal strongly to engi- 
neers because each one is composed of but 
two plates flanged together by special ma- 
chines. A metal to metal contact is secured 
at all points on the rivet line before the holes 
are drilled from the solid plate. All rivets are 
hydraulically driven. 

Such an admittedly 


full width of the 


superior design and 
headers permits high 


construction recom- 


ratings and promotes mend themselves. 


heat absorption to the 
maximum degree. 
In the 


The Wickes Cross Drum 
Boiler is clearly described 
and illustrated ina bulletin 
entitled ‘‘What Boiler and 
Why.”’ Write for a copy. 


success of 


Cross Drum Boilers, 


the Wickes has its part. 





THE WICKES BOILER CO. 


Established 1856 
SAGINAW, MICHIGAN s 


SALES OFFICES: 
New York, 501 Fifth Ave. Pittsburgh, 1218 Empire Bldg. 


Chicago, 33 S. Clark St 
Seattle, 736 Henry Bldg. Detroit 

















, General Motors Bldg. 
WATER 


"os? BOILE 


UNION BOILERS are built in longitudinal drum, cross drum and 
vertical bent tube types for practically all operating pressures and sizes. 

Designed and built by an organization backed by forty years ex- 
perience in the manufacture of high pressure steam boilers exclusively, 
in a modern and specially equipped plant. 





Sales offices in principal cities are at your service. 





Y iii. 
UNION 
IRON 
WORKS 





| 


Made in 3 and 4 drum types. 
( Patented.) 





Also made in cross drum type. 
( Patented.) 





















Space Costs Money! 


Connelly Boilers are so designed that they can be 
built into units of larger capacity than any other 
boiler occupying the same amount of space — just 
another reason why they are more economical in the 
long run. Our catalog explains in detail the patented 
design. A copy will be sent you promptly. 

Built in units from 200 to 4300 H. P. 

OMe 


See our data 
in 1929-30 Edition | 
| Mechanical 
Mechanica 
_ Catalog z 


and for steam pressures up to 450 lbs. 
¢ 


ONNELLY 


OILER. COM PANY U70 Teanhoe Rt 


Clevetand Ohig 
Boiler specialists for 54 years 


























Contents 


Section I—Power Boilers 


Selection of Materials 

Construction and Maximum Allowable 
Working Pressures for Steam Power 
Boilers 

Ligaments 

Domes, Dished Heads 

Braced and Stayed Surfaces 

Tube Sheets of Combustion Chambers 

Safety Valves 

Riveting 

Water and Steam Gages 

Setting 

Stamping 


Section II—Material 
Specifications 


General Rules for Inspection & Tests, 
Specifications for Steel Boiler Plate, Boiler 
Rivet Steel, Staybolt Steel, Steel Bars, Steel 
Castings, Gray Iron Castings, Malleable 
Castings, Boiler Rivet Staybolt and Extra 
Refined Bar Iron, Lap-Welded and Seamless 
Steel and Lap-Welded Iron Boiler Tubes, 
Welded and Seamless Steel Pipe, Wrought 
Iron Pipe, Copper Plates, Copper Bars for 
Staybolts, Seamless Copper Boiler Tubes, 
Brass Pipes, Carbon Steel Castings for 
Valves, Flanges and Fittings for High- 
Temperature Service, Carbon-Steel and 
Alloy-Steel Forgings, and Seamless Steel 
Drum Forgings. 


Appendix 


Embracing explanatory notes and recom- 
mendations relating to boiler construction. 


Index 


Completely and carefully arranged. 


Published by 


The American Society 
of Mechanical Engineers 


Publication Sales Dept. 
New York, N. Y. 


29 West 39th St., 
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A.S.M.E. 


Boiler Construction Code 


EDITION OF 1927 


For more than fifteen years the A.S.M.E. BOILER 
CONSTRUCTION CODE has been recognized as the 
standard guide for the design, construction, inspection, 
and use of power boilers. Boiler manufacturers and 
consulting engineers refer to it. Cities and States have 
adopted it as their legal construction code. Many of 
the leading engineering colleges throughout the country 
use it in their mechanical engineering course. Boiler 
inspectors find it an indispensable tool and one that 
serves constantly. 


In the latest (1927) edition will be found specific, 
useful information on every phase of boiler construc- 
tion—in fact just the kind of data, formulas, and 
specifications that engineers need when confronted with 
problems having to do with the design and construction 
details of boilers, materials and disposal, existing in- 
stallations, inspection, etc. 


Price $2.50 (to A.S.M.E. members $2.00) 











Other Construction Rules Formulated 
by the Boiler Code Committee Cover 


Boilers for Locomotives 
Price 50¢ (to mems. 40¢) 


Unfired Pressure Vessels 
Price 55¢ (to mems. 45¢) 


Miniature Boilers Low Pressure Heating Boilers 
Price 35¢ (to mems. 25¢) Price 50¢ (to mems. 40¢) 


Suggested Rules for Care of Power Boilers 
Price 70¢ (to mems. 60¢) 
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THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


Manufacturers of 


Water-Tube Boilers, Steam Superheaters, Air Preheaters, Economizers, 
Chain Grate Stokers, Oil Burners and Refractories. 





Revancsemae 1908 Pressure Vessels and Special Process Equipment. 
BRANCH OFFICES 

ATLANTA, Candler Building Detroit, Ford Building PORTLAND, Or8., Failing Building 
Boston, 80 Federal Street Houston, Texas, Electric Building SaLt Lake City, Kearns Building 
CHICAGO, Marquette Building Los ANGELES, Central Building San Francisco, Sheldon Building 
CINCINNATI, Traction Building New Or.LeaAns, 344 Camp Street SEATTLE, Smith Tower 
CLEVELAND, Guardian Buildin PHILADELPHIA, Packard Building Hono.uv.tv, T. H., Castle & Cooke 
DauvLas, Texas, Magnolia Building PHOENIX, Ariz., Heard Building Building 
Denver, 444 Seventeenth Street PittsBuRGH, Koppers Building Havana, Cosa, Calle de Aguiar 104 


SAN JuaN, Porto Rico, Recinto Sur 51 























Cole-Manning Vertical Fire-Tube Boilers 


This type of boiler is con- 
structed in units up to 400 
horse-power and for pressure 
of 200 Ibs. or more. Boiler 


shell is supported on a one- NI . . 

ae Se Sera aes eee are NOT sold on weight of steel basis. 

be fitted with stationary or , rs n 

oo Smoke” box They are sold by weight of evidence of 
ided with ble cast 7 

Serewser enn stnenmavenst superior workmanship, performance and 

for all standard soot-cleaning 

davies. The evaporative per- design. 

formance, super-heating qual- a 

ities and small floor space per Write for catalogue of type you are 

horse-power combine to make ‘ ‘ ° 

a most desirable and econom- interested in. 

ical unit. | 


ing Cole Boilers, Tanks, Plate E. KEELER CO. 


Work, etc., will be found on 















































page "47 of 1929-30 edition Williamsport, Pa. 
A. S. M. E. Mechanical Cata- 
L es PLS Thee od 66 Years Building Boilers 
R. D. Cole Manufacturing Co. Newnan, Ga. 
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AND Ex HAUT s KE . > Mead See Our Data in A.S.M.E. Mechanical Catalog 
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powerandpres- | 
sure. xa : 
, all Production 
“One moving part Re yn ii 
—no wearing parts” xd AL COSTS 
ALLEN & Wana 
BILLMYRE ay spares alsin by py Baca 
Co., Inc. NO. 151 


517 Grand Central Palace 
New York 
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The Logical Reference Work for Mechanical Engineers, 
Engineer-Executives and Purchasing Agents 
of Large Industrial Organizations 


HEN in the market for a piece of equipment, you 

seek the best suited for your requirements. You 
wish to know the source of supply and where you can 
get the better price. Would it not be worth a great 
deal to you when in need of such specific information 
to have the latest catalog data of leading American 
manufacturers of mechanical equipment and engineer- 
ing materials on file in your office? And in addition, 
to have this data so indexed and arranged that you can 
tell at a glance which firms manufacture the particular 
item in which you are interested. 


The MEcHANICAL CaTALoG (formerly Condensed 
Catalogues of Mechanical Equipment) renders just 
such a service to engineers, engineer-executives, and 
purchasing agents for industrial organizations. In its 
pages will be found up-to-date information on mechani- 
‘al equipment, engineering materials and such other 
products as are required for the equipment and opera- 
tion of an industrial or power plant, besides ideas and 
suggestions as to the various uses of such equipment. 


THREE PRINCIPAL REFERENCE FEATURES 


1—Catalog Section 
The MECHANICAL CATALOG, which covers the entire 
field of ‘mechanical equipment and engineering mate- 
rials, is divided into eleven main divisions in which kin- 
dred products are so classified that a comparative study 
of them can be made with the least effort and in the 
engineering manner. These eleven ‘sections are: 


1. Power Plant Equipment 


. Testing, Measuring and Recording 


7. Metal Working Machinery, Ma- 
chine Tools and Shop Equip- 





Apparatus ment 
3. Power Transmission Machinery 8. Compressors, Blowers and Pumps 
Conveying, Hoisting and Trans- 9. Heating and Ventilating Equip- 


4. 

portation Machinery ment, Refrigerating Machinery 
5. Metals, Alloys and Other Materials 10. Miscellaneous Industrial Ma- 
6. Foundry, Rolling Mill and Forge chinery 

Equipment 11. Electric Motors and Control 


In the 1929-30 issue will be found 745 pages of 
catalog information from 571 leading manufacturers of 
various classes of mechanical equipment, liberally illus- 
trated and giving such facts as those who buy or 
specify are likely to require. 


2—Mechanical Equipment Directory 


Knowing that no working tool is more valuable to 
the engineer than a complete and accurately classified 
directory of firms manufacturing mechanical equipment, 
an effort has been made to include in this Directory all 
first-hand manufacturers of mechanical equipment, 
engineering materials, and such other products -as are 
ordinarily required by the typical industrial plant. 


In the 1929-30 issue more than 4400 firms are classi- 
fied under as many of the 6500 different subject head- 
ings as are required to properly cover their line of 
products. In addition to this, the names of manufac- 
turers presenting material in the Catalog Section are 
printed in capital letters with a reference in each case 
to the number of the page or pages on which their data 
appears. 


As a further convenience to users, the words “Data 
Given” are incorporated with the page reference under 
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NY Carel oFsbab er: 0 
Catalog 


with 
General Classified 
Directory . Sand 
Professional Engineering 
NYoagtes Directory 


YTIIW 


POTWL 


1929-30 


Ly 
S 
S 
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The American Society of Mechanical Engineers 





7"x10" type-size page bound in flexible Atholeather 


The 1929-30 edition is the nineteenth annual volume to be 
compiled for the particular use and benefit of the 
Mechanical Engineering Profession. 


the subject heading when information regarding the 
product listed is given on the page of the firm using 
space. 

A summary of the Standardization Projects now 
adopted and in process by the American Standard 
Association is included in the Directory Section. 


3— Professional Engineering Service Directory 

We know of no other medium through which engi 
neer-executives or plant engineers can so readily locate 
those consulting engineers who are best qualified to give 
professional assistance along any required line than 
the ‘Professional Engineering Service Directory.” 
Here you will find the names and addresses of approxi 
mately 515 professional engineers and engineering o1 
ganizations listed according to their specialized line of 
practice. 

The policy of confining this Directory to unbiased 
professional service has been continued and is strictly 
enforced. Only those rendering service independent of 
or uninfluenced by the manufacture or sale of a product 
are listed. 


For information regarding distribution, address 


The American Society of Mechanical Engineers 
29 West 39th Street, New York, N. Y. 
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WEBSTER 
COAL CRUSHERS 





A complete line of single and double roll 
crushers. 


Simple in design—ruggedly constructed. 
Send for Coal Crusher Catalogue 


We also make 
MATERIAL HANDLING EQUIPMENT 


for handling all kinds of materials and 
finished products. 








WEBSTER MFG. CO. 


1856 N. Kostner Ave. | 
CHICAGO, ILL. | 


| 
Offices in the Principal Cities | 
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How shall we move the Rock? 


Today, Dearborn Service is the lever that ‘‘moves the rock’’ 
in place of the strong-arm mechanical methods which lack of 
scientific aid formerly demanded. 


The records of the Dearborn Company are filled with cases 
beginning with heavily scaled boilers which, without any inter- 
ference in the treatment of the water to prevent further scale, 
have had that scale slowly softened and disintegrated, ending 
with completely cleaned boilers. 

Demonstration of Dearborn methods in your own plant will 
convince you as nothing else can, of their effectiveness. 

Discuss your trouble with your Dearborn Service man 6r 


write us sending gallon water sample and if convenient, a piece of 
your boiler scale 


DEARBORN CHEMICAL COMPANY 


310 S. Michigan Ave., Chicago 205 E. 42nd St., New York 
2454-2464 Dundas St., West, Toronto 


Established 1887 


TRADE MARK REGISTERED 
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BOLTED TANKS 


For Oil, Water, Brine, -/= <a 
and Various Liquid ~ | | 
and Dry Commodities. : 


2 === 




















Shipped K. D. in sections ready tobe § a Hammermills and Single pepe eer eo 
Ite cialis poet s ‘ an uninterrupted ly of stoker coal, of the desired size 
— d ae the akir ap a = gasket “J | | 4 luteus aes ‘Fume Tron "damage 
_ cement, — - ye — “a Ps = 1 ~~ STEEL for SERVICE 
vious joints ound, Rec tangu ar, and Special Shapes. Put Your Coal Preparation Problems up to us. : 
In case of removal, easily disassembled and re-erected. =) ¥ 
Capacities to a million gallons and larger. NI 
Write for our folder, ‘‘Bolted Tanks in Industry.”’ Io PEN, 5 
COLUMBIAN STEEL TANK CO p Liberty Trust Bg, PHILADELPHIA B 
« " 
Station“A” | KANSAS CITY, MO. EST. 1893 | |°S——— SS ee 





|” “PENNSYLVANIA” | 
|| S7EELBUILT CRUSHERS 


POWER PLANT EFFICIENCY 


2 Is notably Increased by the use of properly prepared *) 
coal. “PENNSYLVANIA” STEELBUILT Bradford 
































Gets more heat from coal than any other combustion system 





























Capacities bal sf to 1,000,000 pounds of steam sad our: ; 
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Water Softeners 
of All Types 


WATER 
PURIFICATION 


PRESSURE and GRAVITY FILTERS 
STEEL TANKS for every purpose 


WM. B. SCAIFE & SONS CO. 
Main Office: OAKMONT, PA. 
Pittsburgh New York Chicago 


BOILER FEED WATER 
TREATMENTS 


of purity and all other required characteristics. 
Pamphlet on request. 


SIME, DARBY & CO., Singapore, S. S. 


Agents for Straits Settlements. 


UNISOL MFG. CO., 
Jersey City, N. J., U.S.A. 












































WATER PURIFICATION 
EQUIPMENT 


of every type ~for every purpose 








Water Softeners 


Hot—Cold—Intermittent — Zeolite 


Whatever your water problem may be, it can be hand- 
led most economically and efficiently by International equip- 
ment and the organization behind it—an organization that 
has devoted over 20 years exclusively to handling water pur- 
ification problems. 


INTERNATIONAL FILTER CO. 


333 wEsT “25th 1 PLACE 
_ ox BSsCAGO 


wae ress niremece ene (a0 moet ae 
nternanc val Filte: we 


I NTERN ATIONAL 


Complete Engineering Service 


Everything Built Complete in Our Own Plant 


GRAVER Obponation 


310 Todd Ave., East Chicago, Ind. 














SPECIALIZED 
CONSULTING SERVICE 


in ALL BRANCHES of the 
ENGINEERING FIELD 


The cards of Consulting Engineers appearing on pages 184, 185, 186, 
and 187 of this issue serve as an index to professional service in the 
mechanical field. Specialized service may be obtained through this section 
on such subjects as 





Accounting Furnaces Marines Publicity Textile Mills 
Advertising Gas Plants Material Handling Purchasing Textiles 
Appraisin Heating and Ventilating Oil Refineries Refrigeration Time Study 
Building Equipment ere Work Organization Research Tool Designing 
Combustion Industrial Plants Paper & Pulp Mills Silk Mills Trade Marks 
Construction Inspection Patent Law Special Machinery Valuation 
Copyrights Invention Development Petroleum Statistics Vibration 
a — Investigations Plant Construction Sugar Water Purification 
oes | amen Designing Power Plants Taxes Water Supply 
Blecei —— Power Transmission Testing Work Routing 
Foundries acturing Methods Production Textile Machinery 
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» 
Croll-Reynolds 5260 sq. ft. 
low pressure bleeder heater 
at the 14th St. Station of the 
New York Edison Co. 


Bleeder 


The stage heating equipment of 
the new 160,000 K.W. turbo- 
generator unit at the 14th St. 
Station of the New York Edison 
Co., now in operation, consists 
of two low pressure and two high 
pressure Croll-Reynolds bleeder 
type feed water heaters. 


The two high pressure heaters 
are built for 500 pounds work- 
ing water pressure. 


These heaters, two of which are 





Heaters 


here illustrated, range in size 
from 4700 to 6840 square feet 
of heating surface, and together 
contain more than 22,000 sq. ft. 
of tube surface. 


Together they transfer over 
500,000,000 B.T.U. to approxi- 
mately 2,000,000 pounds of water 
per hour. 


We believe these are the largest 
feed water heaters ever built. 
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Croll-Reynolds Engineering Co., Inc. 


17 JOHN ST., NEW YORK CITY 


HOUSTON —The H. L. Thompson Company, 404 Avondale 


BOSTON—Hayes Pump & Machinery Company, 94 Pear! Street 


CHICAGO—Ernest E. Lee Company, Inc., 115 So. Dearborn Street LOS ANGELES—G. M. Kohler, 1013 E. 8th Street 
CINCINNATI — The Dennis Engineering Company, 1420 Union Trust Bldg. PHILADELPHIA—O. S. Carter 123 South Broad Street 
COLUMBUS —The Dennis Engineering Company, 243 North High Street ST. LOUIS—A. T. Hunter, 2083 Railway Exchange Bldg. 
DETROIT—E, L. Marchant, 645 Book Building ST. PAUL —Robinson, Cary and Sands Company 








Croll-Reynolds 5400 sq. ft. high 


pressure bleeder heater at 14th 








CROLL-REYNOLDS jf 3, Besson bait for 200 tbe 
PRODUCTS 
Include: 


Feed Water Heaters 
Surface Condensers ees 
Evaporators sigccrssns's nese sone ee mn Sineeat = 
Heat Exchangers Gh Lak 
Air & Gas Coolers 
“Evactor” Steam Jet 
Air Pumps and 
Thermo- 
Compressors 
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A 20,000 K. W. 
Dual Bank Surface 


Condenser. 





9 
Save B. T. U.’s 
by using the C. H. Wheeler “DUAL BANK” 
type Condenser, 
which effects a gain of three or four degrees in 
the hot well temperature. Hot condensate from 
the upper pass flows directly to the hot well with- 


outcomingincontact with the lower tube section. 
Consult us on your Condenser problems. 


C. H. WHEELER MANUFACTURING CO. 


19th St., Lehigh and Sedgley Aves., 
Philadelphia, Pa. 
“C. H. Wheeler of Philadelphia” 




















| OPPORTUNITY ADVERTISEMENTS 





| If you desire capital or have it to invest; if you have 
| a patent for sale or development; if you have on hand 
used machinery for disposal, or if you want such equip 
ment; if you have copies of publications, or a set of 
drawing instruments to dispose of; in fact, anything to 
be offered that somebody else may want, or anything 
wanted that somebody else may have—use a classified 
advertisement in the Opportunities Section in MECHAN 
ICAL ENGINEERING for quick results. 


RATES 
60 cents a line; 50 cents a line to members of A.S.M.E 
CLOSER WET BULB APPROACH pte erst gto lines; Maximum, 20 lines. No 
PER SQUARE FOOT 
































Address 
FLUOR Towers FLUOR Service The American Society of Mechanical Engineers 
| 29 West 39th Street New York City 
represent a logical engineering is based on a sincere interest | 
balance of: in your particular problems. 
1. Performance Over fourteen hundred installa- 
2. Operating Costs tions indicate our ability to 
3. Long Life show results. Write for Bul- 
4. Appearance letin 1-C. 


FAST Erection FAST Shipment 








Long throat Type B, with re- 
movable non-clogging conical 
orifice. 

Yarway-equipped Spray Ponds 
with a total capacity of more 
than one and one-half million 
gallons per minute are operat- 
ing in 43 States. 

Send for Catalog N-613-A 
YARNALL-WARING CO. 

Norwood St. Philadelphia 


} O N § L 7 D . 
I Surressors to Fluor Construction Co.\ 
909 East 59th St., Los Angeles, Calif. 


Tulsa, Okla. 
National Bank 
of Commerce Bldg. 


New York, N. Y. 
30 Church Street 


Dallas, Texas 
Magnolia Bldg. 


Houston, Texas 
Second National 
Bank Bldg. 
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1 A single condenser 
“to serve a 160,000 K 








A 90,000 sq.-ft. Ingersoll-Rand single-pass con- This unit is of standard Ingersoll-Rand design, 
denser which has recently been installed to serve having external air coolers and heart-shaped shell. 
a 160,000 KW turbo-generator in the East River It is divided lengthwise into four compart- 
Station, of the New York Edison Co. It has a ments, each with independent air and vapor 
greater condensing capacity than any single shell removal to secure positive longitudinal steam 
condenser in the world. control. 


INGERSOLL-RAND COMPANY 11 BROADWAY NEW YORK CITY 


Ingersoll-Rand 
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A Representative List of Modern 
Buildings Equipped with 
CHICAGO Pumps. 


New Yorker Hotel . . NewYork City 
Roxy Theatre. . . . New York City 
Garment Center Building, New York City 
Daily News Building . New York City 
Foreman National Bank. . . Chicago 
Union Station. . . . . . Chicago 
Civic Opera - . « Chicago 
Soldiers’ Field Stadium. . . Chicago 
Edgewater Beach Hotel . . . Chicago 
Union Trust Bank Building . . Detroit 
Crowley-Milner Dept. Store . . Detroit 
Chevrolet Motor Co. ne ‘Saginaw 
Foshay Tower. . . Minneapolis 
Mayo Clinic . . . ‘Rochester, Minn. 
Elverson Building . . . Philadelphia 
Mastbaum Theatre . . . Philadelphia 
Schroeder Hotel . . . . Milwaukee 
Department of Commerce, 

Bureau of Standards, Washington, D.C. 
Illinois Electric Power . .  Peoria,Tll. 
Saenger Theatre . . . New Orieans 
Kansas CityClub. . . . Kansas City 
Fox Film Theatre. . . San Francisco 
The Coliseum. . . . . LosAngeles 
Dillon Building . . . . . Nashville 
Smith Young Building . . San Antonio 
National Bank of Commerce . Houston 
Jefferson Hotel . . . . . St. Louis 
Embassy Theatre. . . . Atlantic City 
Aluminum Co. of America . _ Pittsburgh 
Gimbel Bros. Store . . . Pittsburgh 
Koppers Co. Building . . Pittsburgh 
Lee Higginson Building . . Boston 
Elks Club . . . Boston 
Waycross Com’ nity Hotel, Waycross, Ga. 
Ford MotorCo. . Numerous Locations 
Bell Tel. Companies, Numerous Locations 
Sears Roebuck St’rs, Numerous Locations 
General Motors Co., Numerous Locations 
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RECISION, as commonly used, is a term 

defining extreme refinement of dimension 
and finish. But as describing an outstanding 
quality of NORMA-HOFFMANN Precision 
Bearings, the word has a far more compre- 
hensive meaning. 

To Norma-Hoffmann engineers and produc- 
tion men, Precision means the ultimate in 
dimensional refinement. Above and beyond 
this, however, it means bearing design worthy 
of expression in a finished product of this 
extreme refinement—selected materials well 
deserving of special treatments and of 
highly refined machining processes — stand- 
ards of production which permit no devia- 
tion from absolute uniformity, regardless of 
quantity. 

Precision, as thus described, is the foun- 
dation quality upon which the Norma- 
Hoffmann reputation rests, upon which its 


Oey 
x 
. 


¥ 
@ 


business has been built, and upon which it 
must continue to grow. 

But what does all this mean to the buyer and 
user of NORMA-HOFFMANN Precision 
Ball ard Roller Bearings? What, in other 
words, is the commercial value of Precision? 

Briefly stated, Precision stands for that 
combination of qualities which manifests it- 
self in higher anti-friction efficiency, longer 
life, greater speedability, better performance, 
lower costs for replacements, increased pro- 
duction. These are the distinct and concrete ad- 
vantages which accrue to the user of VORMA- 
HOFFMANN Precision Bearings. 

Obviously, Precision is costly to produce 
and to maintain. But it has been the uniform 
experience of those who have availed them- 
selves of its advantages, that its price is re- 
paid a hundred fold in the lower after-costs 
which inevitably follow. 





The long, varied experience of Norma-Hoffmann engineers is offered 
without obligation to machine users and builders facing bearing problems. 


VRMA-AVFFMANKY | 
PRECISIYVN BEARINGS 


SES AE ea. 


CYRPN.- STAMFORD 
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ry HE “A.S.M.E. Guide” 

to the New York 

Power Show although 
issued as an aid to A.S.M.E. 
members while attending 
the Show in person is also 
extremely valuable to those 
who are prevented by busi- 
ness or personal responsi- 
bilities from being in New 
York City during the week 


of the A.S.M.E. Annual 
Meeting and the Power 
Show. 


Even for those who are 
able to spend an afternoon 
or an evening at the show, 
it is quite a task to make a com- 
plete inspection of the approxi- 
mately 450 booths which invite at- 
tention; and in many of which, 
alone, the average visitor could 
spend a large part of his available 
time to advantage. 

Preliminary study of the “Guide” 
before visiting the Power Show 
helps to overcome this difficulty by 
enabling a prospective visitor to 
select in advance those exhibits 
which seem most likely to be of 
definite value to him; and to give 
them first attention during his visit. 
In many instances also, the Guide 
will prove valuable after a visitor 
has left the Show as a means of 
checking up names, addresses, or 
details regarding the equipment 
examined. 

The value of an adequate printed 
record of the concerns exhibiting at 





- => 
the New York Power Show, and of 
the nature of their respective ex- 
hibits, has thus become so thor- 
oughly evident that MECHANICAL 
ENGINEERING presents again a com- 


er 





plete ‘Directory of Exhibitors” giv- 
ing a brief description of each ex- 
hibit so far as it has been possible 
to secure the information in advance 
of the Show. This data, which be- 
gins on page 74 and extends over al- 
ternate pages to page 94, has been 
compiled very carefully, and submit- 
ted to the Management of the Ex- 
position for checking; but we can- 
not guarantee its accuracy in detail 
because of inevitable changes be- 
tween the date of going to press and 
the opening of the Show. The 
names of concerns presenting adver- 
tisements in the “Guide” appear in 
color with a reference to the page or 
pages, upon which their advertise- 
ment appears. 

In each write-up the number, or 
numbers, of the booths occupied are 
given, so that turning to the floor- 
space diagrams shown on pages 106, 
108 and 110, a user of the Guide at 
the Show can readily locate any 
booth in which he is interested. 
A.S.M.E. members are especially 
invited to visit the A.S.M.E. Booth 
(No. 80) on the main floor near the 
front entrance, where members of 
the Staff will be in attendance 
throughout the Show, and full in- 
formation regarding A.S.M.E. ac- 
tivities and publications will be 
available. 

Present indications point to an 
unusually interesting Show this 
year. The exhibits promise to be 
more varied. A preliminary analy- 
sis of the exhibits of the 420 exhibi- 
tors shows that a large majority of 
the exhibits will contain machinery 
or equipment for the generation, 
distribution or utilization of power; 
other exhibits will relate to heat- 
ing, ventilating or refrigeration; a 
number of exhibits will show in- 
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struments for indication or 
control of pressure, tem- 
perature, volume, time, or 
speed; others will show 
Safety Appliances; there 
are exhibits of Professional 
Engineering Service; and a 
representative group will 
show some form of machine 
shop or metal-working 
equipment. In _ addition 
there will be exhibits cover- 
ing classifications such as 
material handling, engineer- 
ing materials, etc. 

Aside from its commer- 
cial aspect the Exposition 
offers other opportunities which although 
less obvious, are almost as important in 
their contribution toward the upbuild- 
ing of the engineering industries. The 
A.S.M.E. members whose connection 
with mechanical engineering matters has 
become highly specialized will find 
it an enjoyable means of ‘brushing 
up” their general knowledge; and se- 
curing a personal contact with more 





recent developments, 
they might otherwise be too much de- 
pendent on their engineering associates 


regarding which 


or assistants. ~The younger members, on 
the other hand, and particularly those 
who are just entering the engineering 
field may readily secure a fund of prac- 
tical and commercial information which 
will constitute an important supplement 
to their recent technical education. 

As in previous years the New York 
Power Show is being held during the same 
week as the A.S.M.E. Annual Meeting; 
and a special invitation is extended to all 
A.S.M.E. members to attend. Tickets of 
admission can be had without charge at 
Society headquarters; and an A.S.M.E. 
emblem seldom fails to secure for its 
wearer even more than the usual degree 
of courteous attention accorded to visitors 
at booths. In many cases the managers 
of the booths are A.S.M.E. members 
themselves; and are glad, accordingly, to 
welcome a visitor with whom they have 
a common interest. 





See Pages 74-94 for Directory of Exhibitors 


See Pages 106-110 for Floor Diagrams 
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DIRECTORY 


1 to 95—Main Floor—Diagram on Page 106 


Eighth National Exposition of Power and Mechanical Engineering 
EXHIBITORS 


Booths No. 200 to 348—Second Floor—Di P. 1 
Booths No. 400 to 656—Third Floor—Diagram on Page 110 re eee 
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Corrected to November 19th Booth 
Advance Engrg. Co.. ‘ 272-274 
168 Washington St., New York, N. Y. 
Representing: A. W. Cash Co., Kelly Co., 
Smith-Monroe Co. 
PN oR 14A 


750 Frelinghuysen Ave., Newark, N. J. 

Will display a complete line of Aerofin Heat- 
ers, covering Low Pressure, Universal and 
High Pressure Aerofin; also Booster Coils. 


Alexander Bros............. 
14 South St., Philadelphia, Pa. 
Exhibiting their Tentacular Transmission 
Belt on several typical short center drives 
having high pulley ratios. 


Allegheny Steel Co..... 
Brackenridge, Pa. 


Allen Air Appliances Co. (Inc.).......... 241-243 
452 Lexington Ave., New York, N. Y. 
Will exhibit a complete line of ‘‘Triple-A2”’ 
Centrifugal or Turbo Blowers and Exhausters 
together with Heavy Duty Industrial Pneu- 
matic Sweeping Systems of the Portable and 
Stationary type. Actual demonstrations of 
Heavy Duty Vacuum Cleaners will be made. 


rrr re 558-560 
490 Clinton St., Milwaukee, Wis. 
Will exhibit a complete line of A. C. and 
D. C. Hand and Automatic Motor Contro! 
Equipment, Battery-charging Switchboards, 
and a line of new devices such as overload 
protectors for small motors, starters with 
incorporated disconnect switches, and oil 
burner contro! panels. 


BS ee Mezzanine “A” 
133 Sheldon St., Hartford, Conn. 
Will exhibit commercial forms of monel 
metal and pure nickel as used for manu- 
facture of vital parts of power plant equip- 
ment; also specimens of such parts donated 
by manufacturers to demonstrate properties 
of the metals for which they are selected. 


Allen-Sherman-Hoff Co.................. 62, 63 
233 S. 15th St., Philadelphia, Pa. 
Will have a Scene-In-Action display showing 
the complete operation of the Hydrojet 
System of Ash Removal. Will also have on 
display a Cutaway Ash Pump. The way 
this Pump will be cut will clearly show the vari- 
ous operating parts. This pump is a new de- 
velopment in the past year. Will also have 
= display an Allen-Sherman-Hoff Soot 

alve. 


Atlow & Bilimare Cou... ... co ccccccccee: 457, 458 
517 Grand Central Palace, New York, N. Y. 
Exhibiting a complete line of TABCO 
Centrifugal Multi-Stage Blowers and Ex- 
hausters, Heavy Duty Portable and In- 
dustrial Vacuum Cleaners and also TABCO 
Stationary Vacuum Cleaners as applied to 
power plant work. This unit shows a 
new type of material collecting tank and dis- 
charger. 

Allis-Chalmers Mfg. Co................ 515-517 
Publicity Dept., Milwaukee, Wisc. 
Manufacturers of Power, Electrical and In- 
dustrial Machinery, Hydraulic Turbines, 
for all sizes and heads, Pumping Engines, 
Centrifugal and Plunger Pumping Units, 
and Texrope Drives. 

FO ee ee eee 608 
Mamaroneck, N. Y. 

Exhibiting Allpax, the packing that ‘‘packs 
all,”’ in Coil Form and Loose Form. 

Mametionss Gaetk Sai Gat.) oc cic cisciccvccccces 58 
17 East 42nd St., New York, N. Y. 

Exhibit will include full size models of the 
American Suspended Arch and Arch Lock 
Brick and Tile, also Air Cooled Side Walls. 

American Blower Co.......... 314, 315, 321, 322 
6000 Russell St., Detroit, Mich. 
Manufacturers of all kinds of Heating, Ven- 
tilating and Air Conditioning Equipment, 
will have on exhibition a complete line of 
Unit Heaters. The display will consist of 
Universal, the improved Sirocco, and the 
new Venturafin Unit Heaters. 


BE I Cn. oon cc aiceveceaveveseensies 65 
Waterbury, Conn. 
Will exhibit Admiralty and Ambrac Con- 
denser Tubes, Condenser Head Pilates, 
Everdur Metal, Anaconda Welding Rods, 
Anaconda Brass Pipe, Copper Tubes for use 
with Compression Fittings, Extruded Shapes, 
Die-Pressed Parts, Rods, Bars, and Seg- 
ments, and Anaconda Sheet Metal. 


American Car & Foundry Co................ 201 
30 Church St., New York, N. Y. 
Will exhibit a No. 3 three-electrode a.c.f. 
Berwick Electric Rivet Heater, for heating 





Booth 


rivets; and a No. 3 one-electrode a.cf. 
Berwick Electric Metal Heater, for heating, 
for forging or upsetting. 

American Gas Assoc’n (Inc.)................- 7 
Graybar Bldg., New York, N. Y. 
Exhibit will feature heat and coal for indus- 
try, being subdivided into exhibits showing 
complete lines of building heating and water 
heating equipment, and various industrial 
applications of gas for production purposes. 
Where practicable the units will be either in 
operation, or capable of operation. 


American Locomotive Co................... 417 
30 Church St., New York, N. Y. 
American Mason Safety Tread Co...........432 


Lowell, Mass. 
Exhibit will include Mason Carbo-Cast and 
Mason Structural Non-Slip Stair Treads and 


Landings, Trench Covers, Floor Plates, 
Stanwood Grating and Steps, Ladder 
Shoes, Abrasive Flooring, and other Ma- 


son Safety Tread Products. 
American Metal Hose Co................... 
Waterbury, Conn. 
Will show a complete line of Flexible Metal 
Hose and Tubing, made from Aluminum, 
Brass, Bronze, Galvanized Steel, Monel, 
Rustless Iron and other workable alloys. 
American Pipe Bending Mch. Co. (Inc.)......640 
37 Pearl St., Boston, Mass. 
Exhibiting new type 2” Power Operated 
Cold Pipe Bender for bending double thick 
pipe, and a new type tubing bender to bend 
thin gauge steel, brass and copper tubing 
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up to 14%” O. D. to radius of about 2-1 
or twice the diameter. 
pe eg ee 544 


40 West 40th St., New York, N. Y. 

An interesting exhibit of MERCOID elec- 
tric instruments for direct across the line 
control of temperature, pressure, vacuum, 
liquid level, etc. Also Arco Motor Valves, 
Arco Solenoid Valves and other industrial 
automatic controlling devices. 


American ye ge PM. «006 60 
338 Berry St., Brooklyn, N. Y. 


American Society of Heating and Ventilating 
PS 
29 West 39th St., New York, N. Y. 
Facilities will be provided for welcoming 
Society members and furnishing all informa- 
tion concerning Society activities. 

American Society of Mechanical Engineers 80 

29 West 39th St., New York, N. Y. 
A.S.M.E. Headquarters at the Power Show. 
Information may be had about Annual 
Meeting and other A.S.M.E. activities. 
Publications of the Society will be on ex- 
hibition. 

American Water Softener Co.................72 
Lehigh Ave. and 4th St., Philadelphia, Pa. 
Will exhibit wash drawings of continuous 
water softener types. Also, photographs of 
installations of various kinds and literature 
covering water softeners and filters. 


Amos Pump Ca. (M6.) 0. 5.. osc sevice c's 417,418 
30 Church St., New York, N. Y. 
Will exhibit Pumping Apparatus for use in 
connection with vacuum heating systems 
with particular reference to the vacuum 
pump with detailed parts shown in sections 
in order.to describe and illustrate the unit. 


Anaconda Copper Mining Co................65 
25 Broadway, New York, N. Y. 

Andale coments Se SE ee ee 92, 93 
1600 Arch St., tna gy Pa. 
Exhibiting Strainers for Oil and Water, 


Types Simplex, Duplex and Rotrex; Oil 


Coolers; and Heat Exchangers. 


Ra I OO ois naw oa. ot he vaeie pose cin 507 
1739 Wellington Ave., Chicago, III. 
A very interesting exhibit of their products, 
the most important of which are Threaded 
and No-Thread Malleable Unilets and mis- 
cellaneous conduit fittings. Included also 
in the exhibit are Reelites both in Portable 
and Constant Duty types. 

Armstrong Cork & Insulation Co........ 342, 343 
911 Concord St., Lancaster, Pa. 
Exhibit will include their various heat in- 
sulating materials such as Armstrong's and 
Nonpareil Insulating Brick, Armstrong’s 
Corkboard Insulation and Armstrong’s 
Cork Covering Nonpareil High Pressure 
Covering and Blocks. 

Armstrong Machine Works................ 
316 Maple Street, Three Rivers, Mich. 
Will exhibit a glass model of the Armstrong 
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Steam Trap operating under steam pressure 
whereby the operation under actual condi- 
tions and the many advantages incorporated 


in their design may be observed. Wil! also 
show complete line of traps. 
Ashton Valve Co............ ae 38 


161-179 First St., Cambridge 41, Boston, 


Mass. 
Exhibiting Ashton Pop Safety and Relief 
Valves; Pressure and Vacuum Gages; 


Dead-Weight Gage Testers of the double 
area type; Master Pilot Pressure Gages, 
single or double illuminated dial; In- 
spector’s Screw Test Pump, etc 
Ass’n of German Shearing and Punching 


achine Manufacturers. . 244 
Hagen, Germany 
Atlas Oil Burner Corp’n...... 415 
Brooklyn, N. Y. 
Showing Oil Burners 
Atwood & Morrill Co........... 552, 553 


Salem, Mass. 

Exhibit will consist of Turbine and Con- 
denser Equipment, showing for the first 
time a special Bleeder Valve which has been 
designed in conjunction with one of the lead- 
ing turbine manufacturers, for use in con- 
nection with turbine bleeder service 


Austin Heat Transference Corp’n......227, 228 
Port Chester, N. Y. 
New rapid heat transfer boilers. 

Automatic Switch Co.. 551 


154 Grand St., New York, N. Y. 
Exhibit consists of a complete line of ‘‘Asco 
Valve.’’ These valves are of the Solenoid 
Magnet Operated type in sizes from \”% 
to 12” and for various gases and fluids. In 
addition will exhibit heavy duty and Auto- 
matic Transfer Switches 

Babcock Wilcox Tube Co. 
Beaver Falls, Pa. 
Specimens of seamless steel tubes, Enduro 
and Toncan iron tubes and pipe, will be 
shown. 

Babcock & Wilcox Co................. ee 
85 Liberty St., New York, N. Y. 

he exhibit will include sections of forged 

steel drum nozzles of various designs, to- 
gether with specimens of Babcock & Wilcox 
welding practice. Sections of latest de- 
signs in steam superheaters and fuel econo- 
mizers will be shown. An exhibit of unusual 
interest is a sectional model of a Babcock & 
Wilcox cross-drum boiler complete with 
superheater, air heater, economizer and 
Bailey furnace walls, equipped with a West- 
inghouse stoker. There will also be a display 
of Babcock & Wilcox refractory products, 
such as standard and special firebrick shapes, 
cements and plastics. 
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Badger, E.B., & Sons Co 
63-75 Pitts St., Boston 


See 


565, 666 
Mass 
Ad: Page 104 


Exhibit will consist of various types of Ex- 
pansion Joints such as the Badger Self- 
Equalizing Expansion Joints, both flanged 
and welding types, and the Badger Single 
and Multiple Corrugation Low Pressure 
Expansion Joints. 


Bailey Meter Co 51 

1026 Ivanhoe Road, Cleveland, Ohio 

See Adv. Pages 116, 117 
Exhibit will show the following products: 
Bailey Meter Automatic Control as applied 
to the operation of steam boilers and to the 
maintenance of various factors in process 
work; Bailey Thermo Hydraulic Feed 
Water Regulators, Pump Governors, and 
Excess Pressure Regulators; Bailey Fluid 
Meters of both the mechanically and elec- 
trically operated types for the measurement 
of steam, water, gas and other fluids; and 
Selsyn operated devices for long distance 
transmission of readings of pressure tem- 
perature, draft, liquid level, motion, speed 
and other factors. 

Baker, R. H., Co. (Im6.) . . ..0..- 0.0000 + 00. 323, 324 
Kendall Square Bldg., Cambridge, Mass. 
Will exhibit photographs of recently com- 
pleted installations and will have actual 
test specimens of welding used in pipe line 
construction, together with data on these 
tests. 

Baker Supply Company................ 323, 324 
145 Broadway, Cambridge, Mass. 

Will exhibit samples of merchandise that they 
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“MAKE ASSURANCE 
DOUBLE SURE” 


= veeane, all 


ERNIE? 


SUPER BLOCKS 


HEN you purchase Bernitz ‘‘Carbofrax”’ venti- 
lated Linings for your boiler settings The 
Carborundum Company as well as the Bernitz 
Furnace Appliance Company stand back of the 
quality of the material supplied. FIRE FACE 


“‘Carbofrax”” has been selected for Bernitz Super 
Blocks because it is a true silicon carbide refractory 
containing no foreign bond. This material has 
greater mechanical strength, freedom from spalling 
and in itself is highly resistant to slag and flame 
erosion, clinker adhesion and high temperatures. 





























But the severity of service encountered in modern 
furnaces, particularly in the portion of the settings 
adjacent to the fuel zone, is a toll upon even the 
highest grade refractories. It therefore becomes 
highly desirable to increase the life of such materials 
and the Bernitz Construction has proven itself the 
best way of doing this, adding greatly to the life and 
but little additional to the initial cost. 


“Carbofrax”’ is the ideal material to use. It has 
the highest thermal conductivity of any commercial 
refractory (9 to I| times fire clay) which together 
with its greater mechanical strength and the Bernitz REAR FACE 
ventilated Constructions provides the protection 





economically needed in modern boiler furnaces. Cotgiliinah: Ciebiinins ein Seindiih ot 
Frequent boiler outages and setting repairs are : -_ 
eliminated. BOOTH NO. 78 
ATC 4 4 > 4 — / 
Bernitz ‘‘S-100"’ type ‘‘Carbofrax’’ blocks shown here are NEW Y ORK POWER SHOW 
particularly adapted to Stoker fired furnaces. Other types Dec. 2 to 7, 1929 
are manufactured for every furnace need including Bernitz 
Co. Nygaard ‘‘Carbofrax’’ Blocks for water walls. to discuss your furnace wall problems. 











: BERNITZ FURNACE APPLIANCE COMPANY 
ie 


Water Wall Construction, ‘‘Car- Main Office: 
. ¢ bofrax,” Fire Clay, and Cast 








Bernitz ‘‘Carbofrax”” and Fire 


j 89 Broad Street Clay, Air-Cooled Boiler Furnace 
e Iron Facing Blocks for new or Walls and Floors. Perforated 
2 ; existing water wall installations. Boston, Mass. and Non-Air Admission Types. 


4 ™ ~, 


District Offices in Principal Cities 








arbofrax’’ Blocks are made for us exclusively by The Carborundum Company 


SRE 


ee “Carbofrax’’ is the Registered Trade Mark of The Carborundum Company for refractories of its manufacture. 
“ite 
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Booth 
handle which consist of Pipe, Valves, Fit- 
tings and Mechanical Equipment, Steam 
Specialties, etc. 

Baldwin Chain & Mfg. Co.. oe OOD 
Southbridge St., Worcester, Mass. 
Exhibit will consist of chains and sprockets 
for power transmission and conveying of 
materials—a Display Board and also a mov- 
ing power exhibit. 


Ballwood Company .221, 222 
30 Church St., New York, N.Y. 
(See Midwest Piping & Supply Co.) 
Barco Manufacturing Co 247 
801 Winnemac Ave., Chicago, Ill.@~* 
See Adv. Page 102 


Will exhibit at the Power Show this year 
Barco Lubricated Plug Valves type LcI 
and MCI, also Barco Flexible Joints, and 
Barco Swivel Joints, together with elec- 
trically operated-models, cut-open sections, 
etc, 


ee ee rr 
Detroit, Mich. 
Manufacturers of Saws 


ne eee eee 522, 523 
2500 S. Dearborn St., Chicago, IIl. 
Will exhibit Surgical and First Aid Supplies 
for use by Industrials, Public Utilities, etc. 
Unifiex First Aid Kits, Non-ravel Bandages, 
Zinc Oxide Adhesive Plaster on spools, and 
Rack Spool Adhesive for First Aid Rooms. 


Bausch & Lomb Optical Co................. 602 
635 St. Paul St., Rochester, N. Y. 
Exhibit will include Microscopes and Acces- 
sories, Microtomes and Optical Measuring 
Instruments, including their new Hydrogen- 
ion Colorimeter for pH Determinations, 
Quartz Monochromator, Spectrophotometric 
equipment, Micro Projection Apparatus 
Magnifiers and Readers, Toolmaker’s Micro- 
scope and other instruments. 


Bearium Bearings (Inc.)...............+++- 288 
261 Franklin St., Boston, Mass. 
Exhibiting Bearium Metal! Bushings. 


— Se ee ne eee 550 
N. Broad St., Philadelphia, Pa. 
Pian ‘controllers, stop, Regulators steel, 
brass and Iron VALVES. Direct or remote 
controlled. Brass and Iron COCKS; and 
Brass Screwed and Flanged FITTINGS. 


Bernitz Furnace Appliance Co 78 
89 Broad St., Boston, Mass 
See Adv. Page 75 


Will exhibit in particular the Bernitz S-100 
type of“Carbofrax”’ ventilated Blocks for boiler 
furnaces. Exhibit will be arranged so as to 
show the methods of ventilation used in the 
Bernitz air-cooled construction and the layout 
will also be shown showing how this type of 
construction is adapted to air admission over 
the retorts in the front wall of stoker fired fur- 
naces. Will further exhibit a portion of the 
Bernitz Co. Nygaard type of ‘‘Carbofrax”’ 
block used for covering water walls. This 
was a new construction first shown last year 
and there are several improvements that will 
be shown this year. 


Bethlehem Steel Co 70, 71 
Bethlehem, Pa 
See Adv. Page 77 


Will exhibit the following products: Beth- 
lehem Pulverizer, Bethlehem-Dahli Oil Burn- 
ing System, Bethlehem Torque Amplifier, 
Bethlehem Pipe, and Engine Bolt and Stay 
Bolt Iron and Steel. 


et rere 508 

20 East 17th St., New York, N. Y. 
The products shown will be: Flexible shafts, 
and Flexible Shaft Machinery, also rotary 
files for die work. Also showing Multi 
Biax Units Type FSA to FSD. Will also 
show various grinders and flexible shaft ma- 
chines for buffing, polishing, grinding, sanding 
and are featuring a new '/2 Horse Power 
three-speed equipment with right angle gear 
for disc sanding. 

Bigbie Grate & Forced Draft Equip. Corp’n. . .316 
90 West St., New York, N. Y. 

Exhibiting Grates for all purposes and blow 
ers which are for ventilating and forced draft 
systems. 

AE SS ee 263 
250 West 54th St., New York, N. Y. 
Representing: Davis Boring Tool Co., 
Hanson Whitney Machine Co., Scully- 
Jones Co. 
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Binks Mfg. Co... 
3114 Carroll Ave., Chicago, Til. 
Will exhibit Spray Pond Equipment, Noz- 
zles and other accessories as used for the 
construction of complete cooling ponds, also 
a lime of Paint Spraying Machinery as 
, adapted for maintenance work. 
Bishop Wire & Cable Co. 
420 E. 25th St., New York, N. Y. 
Exhibit will consist mainly of the new 
Bishop Contact Cable. 


Black & Decker Mfg. Co......... diacux area 290 
Towson, Md. 

Exhibiting Portable Electric Tools. 

Boig & Hill (Inc.) . .250 
180 Washington St., , New York, N. Y. 
Representing: Julian d'Este Company. 

Boiler Bagincerin eee .450 


931 Federal i Bidg., Newark, N. y 

The exhibit will make clear the difference be- 
tween unyielding monolithic boiler baffles 
and the yielding flexible BECO Boiler 
Baffle. BECO Tube Blocks, which are used 
in baffle wall construction by the Boiler Engi- 
neering Co., will be exhibited. Photographs 
of numerous installations will also be on 
display. 


Bond, Chas., Co....... . .485 
617 Arch St., Philadelphia, Pa. 
Showing a large variety of Bond Standard 
Stock Gears as well as displaying two rather 
interesting moving exhibits showing the 
application of the various types of gears. 
Will also show a complete line of the Special 
Tanned Flat Leather Belting, Oak Tanned 
Flat Belting, as wellas BONDARON Special 
Tanned Round Leather Belting. 


Bond Foundry & Mach. Co...... ... 486 
anheim, Pa. 
Will exhibit Truck Casters and Power Trans- 
mitting Machinery, also Commercial Roller 
Bearings. Will show a number of improved 
designs of Truck Casters. 


ee a ea = 
350 Dana Ave., Warren, Ohio 
Will display their full line of Easy-Cutting 
Die Stock, Square-End Pipe Cutters and 
Power Drives. 


248, 249 


Boston Gear Works Sales Co 326-331 
Norfolk,Downs, Quincy, Mass 
See Adv. Page 124 


Will exhibit a full line of their standardized 
Speed Reducers, including a series of Speed 
Reducers for light duty, equipped with 
Timken Tapered Roller Bearings. Will also 
exhibit Adjustable Shaft Supports equipped 
with Fafnir Ball Bearings, as well as Ground 
Tooth Gears. 


ee 904 
Swanson & Clymer Sts., Philadelphia, Pa. 
Will exhibit Refractory Materials, including 
ADAMANT Fire Brick Cement; ADA- 
CHROME Fines and Aggregate; ADA- 
PATCH, and the ADAMANT Gun. 


Bowser, S. F., & Company............. 620, 621 
Fort Wayne, Ind. 
Exhibit will consist of their standard line of 
lubricators, filters and other specialties of 
a like nature. 

Breuer Electric Mfg. Co. 
844 Blackhawk St., Chicago, Ti. 
Showing Two Models of Tornado Portable 
Electric Blowers, New Tornado Portable 
Electric Paint Sprayer; and Tornado In- 
dustrial Vacuum Cleaner. All of these 
machines will be demonstrated, displaying 
the working parts and construction. 


Bristol] Company 1 
Waterbury, Conn 


See Adv. Page 122 


Will have on demonstration a complete line 
of Indicating and Recording Instruments 
including Pressure and Vacuum Gauges, 


Thermometers, Voltmeters, Ammeters, 
Wattmeters, Shunt Ammeters, Differential 
Recorders, Control Valves, etc. Features of 
special interest will include Electrical 


Instruments of improved design and models. 
Also Air Operated Draft Controller. 


Brooklyn CO ONE a ere 7 
Coney Island, N. Y. 
Exhibit will feature heat and coal for indus- 
try, being subdivided into exhibits showing 
complete lines of building heating and 
water heating equipment, and various in- 
dustrial applications of gas for production 
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purposes. Where practicable the units will 
be either in operation, or capable of opera- 
tion. 

ee 5 Union Gas Co. Ge.¥ 


176 Remsen St., Brooklyn, N. Y. 

Exhibit will feature heat and coal for in- 
dustry, being subdivided into exhibits show- 
ing complete lines of building heating and 
water heating equipment, and various in- 
dustrial applications of gas for production 


purposes. Where practicable the units 
will be either in operation, or capable of 
operation 

Brown Instrument Co. . ane 


4486 Wayne Ave., Philadelphia, Pa. 

A prominent feature of the exhibit will be a 
line of Distant Dial (Remote Type) Gauges 
for use where instruments are required to 
record or indicate pressures and liquid levels 
from points which may be located at dis 
tances of as much as 30 miles. The display 
will be in the form of an instrument board; 
a supplementary display will be arranged on 
tables exhibiting the following: Brown CO: 
Cell Brown Portable, Indicating Pyrometer; 
Brown Portable Potentiometer; Brown Pres 
sure Manometer (used with Brown Flow 
Meter on high pressure service); Brown Re 
sistance Thermometer Bulb; Brown Sampl- 
ing Tube for CO: Meter; Brown Motion 
Transmitter; and Brown Valve Mechanism 
for Automatic Control. 


Bryan Boiler Co. zh 
Greenwich, Conn. 
Will have No. 10 Bryan Gas Fired Copper 
Tube Boiler on display with the Gas burner 
equipment complete, also one No. 8 Bryan 
Oil Burning Copper Tube Boiler. 

Builders Iron Foundry eee 
19 Codding St., | EERE R. I. 
Showing an attractive exhibit including their 
usual line of Meters, which will include the 
Venturi Meter, Type GK Diaphragm Ori- 
fice Meter and the small Shunt Meter for 
Steam, Air or Gas. 

ae a ae S ae eee , 8 

Elm St., Nashua, N. 

Showing a complete line a Bundy Traps and 
their application. 

Burhorn, Edwin, Co. 
West Sth St., Bayonne, N. J. 


537, 538 


..“A” Main Fl 


Featurin their new distributing system for 
Cooling Towers and will show a model in 
operation. The distribution is unique in 


that the water is distributed evenly over the 
entire area of the tower through gravity 


action. A large number of illustrations will 
be shown. 
rr 232, 233 


Co. 
235 Water St., Pittsburgh, Pa. 
Showing display materia! illustrating length 
of service of Wrought Iron Pipe taken from 
various installations all over the country. 


Campbell, Andrew C. (Inc.)............ 481, 482 
ridgeport, Conn. 

Exhibit will show the uses and users of Camp- 
bell Nibbling Machines and will have four 
machines in actual opecation cutting parts 
from steel. 

Carbetay Ca. (imt.). 0. 62. -sccnccvcess 336-339 
350 Madison Ave., New York, N. Y. 
Will exhibit Carboloy Cemented Tungsten 
Carbide Tools, Gauges, Dies and specimens 
of material machined by Carboloy. 30- 
H. P. turret lathe will be used for demonstra- 
tion runs on cast iron, steel, etc. 


Carborundum Co........... bape ‘ ‘saa 
Niagara Falls, N. Y. 
Will exhibit the following: Physical Ex- 
amples of Carbofrax Boiler Wall Construc- 
tion of the Non-Perforated Air Cooled Type; 
Nygaard Water Wall type; Bernitz Air 
Cooled Wall; Carbofrax Faced Suspended 
Arch; Seymour Water Wall and Nygaard 
Unit Expansion Non Perforated Air Cooled 
Walls. Also various Carbofrax Brick, Spe- 
cial Shapes and Cement. 


Carrier Engineering Corp’n 14A 
750 Frelinghuysen Ave., Newark, N. J 
See Adv. Page 115 


Will exhibit the latest developments in Air 
Conditioning, Refrigeration, Drying and 
Heating Equipment. The Weathermaker, 
the new home air conditioning system, will 
be exhibited in operation. 


a ere 14A 
750 Frelinghuysen Ave., Newark, N. J. 
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IT DELIVERS AT ALL TIMES 








FUEL OF UNIFORM FINENESS 


d 
d 


Engineers know that a power plant, to 
operate efficiently, must use pulverized 
fuel of uniform fineness. The Bethlehem 
Pulverizer is the one machine that delivers 
at all times uniformly fine fuel. That 
is one reason why more and more plants 
are being equipped with it. 


No amount of wear in the grinding ele- 
ments can affect the ability of the Beth- 
lehem Pulverizer to turn out a product of 
unvarying fineness. A system of heavy 
springs and levers maintains a uniform 
pressure between the rollers and the table 
tracks, and the grinding area remains the 
same, regardless of any degree of wear 


that may have occurred. Even after many 
years of service the Bethlehem Pulverizer 
will deliver fuel just as uniformly fine as 
the day it was installed. 


It has many other advantages all of which 
are fully covered in Catalog J-l. Write 
for a copy today. 


BETHLEHEM STEEL COMPANY 


General Offices: Bethlehem, Pa. 


District Offices: New York, Boston, Philadelphia, Baltimore, Wash- 

ington, Atlanta, Pittsburgh, Buffalo, Cleveland, Detroit, Cincinnati, 

Chicago, St. Louis, San Francisco, Los Angeles, Seattle, Portland, 
and Honolulu 


Bethlehem Steel Export Corporation, 25 Broadway, New York City, 
Sole Exporter of our Commercial Products. 


Bi See the Bethlehem Exhibit at the Power Show, New York City, Booths 70 and 71. Se 
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PULVERIZER 
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Cash, W., Co 

‘ch’ Eldorado Sts., Decatur, Ill. ; 
Exhibiting Cash Standard Reducing and 
Regulating Valves. 


Cue os ewan ce eas 14 
320 So. Hope St., Los Angeles, Cal. 
See Johns Manville (Inc.) 
Comtrifin CoagM. ..... . 06 ccc cecsscceceses 214 


830 Keith Bldg., ‘Cleveland, Ohio. 

Will exhibit purifying equipment for steam, 
vapor, gas and air, and a steam boiler Decon- 
centrator. Separation is by centrifugal 
means and is obtained without power and 
without rotating parts. 


Contesy Electric Co. P 
1806 Pine St., St. Louis, Mo. ; 
Showing Motors and Fans. The main 
features of the exhibit are large Squirrel 
Cage Motors, and Multi-Speed motors. 
Also an announcement feature that Roth 
Brothers & Company are now a division of 
the Century Electric Company and some of 
their equipment will be exhibited. 


Chicago Pipe Thread Mach. Co............- 528 
Racine, Wis. 
Manufacturers of Pipe Threading Machinery. 


Clements Mfg. Co.. i aan 6 
601 Fulton St., Chicago, tl. 
Will exhibit a complete line of Clements 
Cadillac Portable Electric Blowers with 
various blowing and suction attachments and 
adaptations, all models recently redesigned 
and substantially improved. 

Cleveland Worm & Gear Co.......... +++ 92, 93 
3264 East 80th St., Cleveland, Ohio | 
Exhibiting Worm Gear Reduction Units. 


626, 627 


Clipper Belt Lacer Co... ... 2 ess esccerosess 265 
774-1014 Front Ave., N. W., Grand Rapids, 
Mich. 


The complete Clipper line, consisting of the 

various models of Clipper Belt Lacers, Belt 
Fasteners, Belt Cutters with safety features, 
and connecting pins, will be exhibited. The 
electrically operated Clipper Ship will also 
be shown. 


Cochrane Corp 
3142 N. Th St., Philadelphia, Pa. 
Will exhibit a self-contained Deaerator for 
preventing corrosion; a Multiport Back 
Pressure Valve; a low pressure Drainer; 
a Steam Purifier; A Discharger for draining 
it; a tandem One-Piece Steel Blow-Off 


Valve; V-notch Weir Recorder and an Acid 
Feeder. 
Colson N. Y. Branch (Inc.) . oaths « ae 


7 East 19th St., New York, N. : 

Will show samples of cast iron, pressed steel 
and forged steel Casters made up with bear- 
ings of any descriptions including plain 
bearing, ball bearing, roller bearing and with 
cast iron or forged steel, or wheels fitted 
with moulded rubber tires or moulded alu- 
minum alloy ao 


Coanery @ Co. (ime.).......2+20-- .43 
2nd & Luzerne Sta., Philadelphia, Pa. 
Will exhibit Breechings and Air Ducts 


constructed with Connery’s Improved Ex- 
pansion Stiffener, together with Connery’s 
Improved Air Cooled Damper and Con 
nery’s Expansion Stiffened Stack Connec- 
tion. 


Connor, Wm. B. (Inc.)....... . 467 
369 Lexington Ave., New York, N. Y. 
Exhibit will show ‘the CONNOR Pumping 
and Direct Return Traps as well as the 
CONNOR Non-Return Corliss Valve Trap. 


Cross sectional samples of the various 
mechanisms used will be shown. 
Conover—Mast Co .445 


Ee ak re 
420 Lexington 5 New York, N. Y. 

Consolidated Ashcroft Hancock Co.... owe 
Bridgeport, Conn. 
Featuring the Power Control Valve, Pop 
Safety and Relief Valves, Bronze, Cast Steel 
and Forged Steel Hancock Valves, Record- 
ing Thermometers and Recording Gauges. 


Consolidation Coal Co...... 526, 527 
15 Broad St., New York, 'N. Y. 
Conselidated Gas Co. of MW... . 50... cc ccce. 7 


130 East 15th St., New York, N. Y. 

Exhibit will feature heat and coal for indus- 
try, being subdivided into exhibits showing 
complete lines of building heating and water 
heating equipment, and various industrial 
applications of gas for production purposes. 
Where practicable the units will be either in 
operation, or capable of operation. 





Cooper Hewitt Electric Co. (Inc.) a 
410 Eighth St., Hoboken, N. J. 
Will exhibit Kon-nec-tors (mercury switches) 
and Neon Glow Lamps. The Kon-nec-tors 
will be in operation on sign flashers and an 
automatic pressure control. The Neon 
Glow Lamps will be in operation as indicator 
and pilot lights. In addition to the operat- 
ing exhibit, various equipment will be shown 
in which Kon-nec-tors are used. 

Crane Company........... 

836 S. Michigan Ave., Chicago, Til. 
Exhibit will include new designs of Cast 
Steel Valves, and also a Forged Steel Valve 
for extreme pressure and temperature ser- 
vice. One very interesting part of the ex- 
hibit will be three valves on which various 
means for remote control are mounted. 
These controls are by electric motor, air 
motor and hydraulic cylinder. Exhibit also 
will include the general line of brass goods 
for usual commercial service 


Crane Packing Co 650, 651 
1820 Cuyler Ave., Chicag Il! 
See Ad Page 113 


Featuring an exhibit consisting of Metallic 
and Semi-Metallic Packings of Babbitt 
Foil, Aluminum, Copper-fiexible in construc- 
tion and suitable for steam, air, ammonia, 
hot and cold oil, hot and cold water, saturated 
steam, and superheat, CO: and other gases. 
Metallic packings for condensers, and mod- 
els to show its application without ferrules 
The New “John Crane’ Universal Metal 
Gasket strip will be shown which requires 
no bolt holes, and which is universal for any 
flange, regardless of size. 

Cutler-Hammer, Inc.............. ... 261, 262 
12th & St. Paul Sts., Milwaukee, Wis. 
Exhibiting Outstanding Developments in 
Motor Control consisting of: Across-the- 
Line Automatic Starters, Motor Operated 
Valve Control; the new C-H Unbreakable 
Resistor, the bulletin 9586 ‘“‘AAA”’ small 
size cross-the-Line Automatic Starters, 
New Development in Elevator Control and 
Accessories, Motor Control for large Build- 
ings, Control Apparatus for Marine Service, 
Electric Heating Units, Wiring Devices, etc. 

Dam pe Company of America.............. 62 

yde Park, Boston, Mass. 

Will exhibit their complete line of APEXIOR 
Protective Coatings for metal surfaces and 
show the equipment that has been developed 
for applying same expeditiously to the in- 
ternal surfaces of boiler, economizer and 
condenser tubes and other types of power 
plant equipment. 


Dardelet Threadlock Corp'’n 296, 297 
120 Broadway, New York, N. ¥ 
Adi Page 107 


Exhibiting in operation a bolt threader, 
various test specimens, samples of bolts and 
nuts and threaded parts, samples of taps, 
dies and chasers, exhibition of various uses 
of the Dardelet thread and samples of the 


Dardelet Thread as applied to various 
metals. 
Davies & Thomas Co...... . 490 


Catasauqua, Pa. 
Exhibiting Castings, etc 

Davis Boring Tool Co........... ero 
St. Louis, Mo. 
Division of the Larkin Packer Company, 
St. Louis, Mo. Manufacturer of Davis 
Improved Type ‘‘L’’ Micrometer Expansion 
Boring Tools, Multiple Head Boring Tools, 
Expansion Reamers, Plain and Expanded 
Block Type Bars and Cutters for car wheel, 
railroad, and general industrial boring. 

Dean, Payne (Ltd.) . Sree 
17 East 45th St., , New York, N. Y. 
(See Limitorque’ Corporation.) 


Dearborn Chemical Co 13 
310 S. Michigan Ave., Chicago, II 
205 East 42nd St., New York, N. Y 
See Adv. Page 114 


Will show samples of Boiler Feed Water 
Treatment, No-Ox-Id Rust Preventive, 
No-Ox-Idized Wrapper, Lubricating Oils 
and Greases, and Dearborn Cleaners. A 
new product developed during the past year 
is our No-Ox-Idized Asbestos Felt Wrapper. 
De Bothezat Impeller Co............... 423, 424 
1922 Park Ave., New York, N. Y. 
Will exhibit Disc Pressure Fans all sizes 8”- 
8’. Bifurcators, unit heaters of unusual 
design, Impeller Blowers, Disc Blowers, also 
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a demonstration of possibility of obtaining 
non-overloading characteristics and high 
static pressure with very high efficiency with 
a Disc Fan of Dr. G. de Bothezat's special 


design. 
a  Ratigoerins : tren Se 
N. High St., Columbus, Ohio 
Diplaying Dennis Turbine Expansion 


Joints and L. R. First Pass Soot Blowers 
Models and photographs will be on exhibit 
on each class of equipment 


ee A. P., & Son. 466 
615 McKean St., Philadelphia, Pa. 
Will exhibit the R. adiac Cut-Off Machines 


d’Este, Julian, Co. 250 
Cambridge & Spice Sts., Boston, Mass. 
Will exhibit complete line of CURTIS 
ENGINEERING SPECIALTIES which 
includes Pressure Reducing Valves and Steam 
Drainage Controls. Specimens of actual 
valves and traps will be shown mounted 
and in sectioned forms. New CURTIS 
TYPE T RETURN TRAP, D’'ESTE 
THERMOSTATS, and Packless Excess 
Pump Regulator will be shown. 


Detroit Seamless Steel Tubes Co. 229 
Detroit, Mich. 
Manufacturers of SEAMLESS STEEL 
TUBING for Railroads, Industrial Plants 
and Marine boiler purposes and also manu 


facturers of SEAMLESS STEEL TUBING 
for all Mechanical purposes 
Detroit Stoker Co. 203-206 


3rd Fl. (Gen. Motors. Bldg.) Detroit, Mich. 
Will exhibit a complete line of stoker e juip 
ment, including one Detroit Multiple Retort 
Underfeed Stoker, one Detroit Triple Retort 
Underfeed Stoker and one Detroit Junior 
Stoker, the latter two being in operation 
Large size photographs and literature de 
scribing the Detroit Single Retort and 
Unistoker, Detroit Double Retort and 
Industrial Stokers will be displayed 
Diamond Chain & Mfg. Co. 320 
401 Kentucky Ave., Indianapolis, Ind. 
Mounted on two heavy tables will run 
Roller Chain Drives actuated by Electric 
Motors of standard speeds, showing the 
single and multiple strand chain. There 
will also be on display samples of the various 


special attachments which they manufac- 
ture. Also five models of Clark Flexible 
Couplings. 

Diamond Expansion Bolt Co........... 480 
Garwood, 
Exhibiting line of Expansion Bolts, Drills, 


Toggles, and other allied attachments 
Will feature the Diamond Forge Twist Drill 
and Rubber Grip Holder; the Diamond 
Hammer Drive Anchor, the new nail expan- 
sion, Diamond Calking Anchor, etc. 


Diamond Power Specialty Corp’n. ‘ 
10340 Oakland Ave., Detroit, Mich. 
Will exhibit various types of Soot Blower 
Heads. Will also show a new moving 
picture entitled COA. IS KING, which 
illustrates graphically the tremendous waste 
of coal and various ways and means of pre- 
venting same. 


16, 17 


Dixon, Jos., Crucible C« 
Wayne & Monmouth Sts Jersey 
N.J 


Will show Graphite Products such as Flake 
Lubricating Graphite, Graphite Greases, 

Belt Dressing, Graphite Seal, Graphite 
Pipe Joint Compound and other miscella- 
neous Graphite Products. 


oot Mfg. Corp’n......... 

ishawaka, Ind. 
Manufacturers of Power Transmission 
Equipment—Bearings, Bushings, Friction 
Clutches, Shaft Collars, Countershafts, 
Shaft Couplings, Fiy Wheels, Shaft Hangers, 
Gears, Pillow Blocks, Pulleys, Shafting, 
Sheaves, Sprockets, etc. Also Oil Engines, 
Conveyors, and Special Machinery. 


Doehler Die Casting Co.. ....409 
272 Lafayette St., New York, N.Y. 
Will exhibit a complete line of standardized 
die cast stock gears, also a moving exhibit 
showing an assembly of such products, and 
comprising nearly 200 gears in action. A 
comprehensive selection of Bond Standard 
Stock Gears will also be shown. 


Continued on page 80 


Advertisements of firms listed in color appear on pages indicated 








a, 8 =-2 
arard 








DECEMBER , MECHANICAL 79 
1929 _/ BOOTHS 655-656—NEW YORK POWER SHOW—DEC. 2 to 7 \ ENGINEERING 
XN 
-¥ = A ane F 
< Py a, en b 4 $4 Cs ¢ S 
bay ‘ Sot he, txe 
a oe bar ; Ky Ni zak 
a PR 8 i 
' a 
Ss i. io Hi% 
% by ran y , 
om See 4 
< x r et -m & aK 3 . 
3 be AY 
4“ & 


MRT 
nik 


[N power plants assures freedom from the 
expensive deficiencies of threaded joints. 


PARKER TUBE COUPLINGS con- 
necting PARKER seamless tubes of copper 
or steel—fabricated with PARKER Bend- 
ing and Flaring Tools offers the only satis- 


factory solution of the instrument and similar small Power Plant 
piping problems. 





In Aircraft and Steam Ships—Power Plants, Locomotives or 
Machine Tools—wherever severe service is encountered—there 
you will find PARKER Threadless Plumbing—installed securely 
and permanently with minimum labor and saving with complete 
satisfaction. Power Plant instruments are dependent for the ac- 
complishment of the purpose for which they are 
purchased, upon secure piping—PARKER 
Threadless Plumbing assures satisfactory in- 
strument performance. 


PARKER APPLIANCE CO. Dat 
sheets UT ¢ helptul to the designer 





constructor or operator Send 
literature and sample TubeCouplin 








THE PARKER APPLIANCE CO. 


10320 BEREA RD., CLEVELAND, OHIO 
U.S.A. 
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Domestic Stoker Co. 217, 218 
7 Dey St., New York, ie Be 

Will exhibit Domestic Stokers known as the 
Electric Furnace-Man. One Stoker will be 
in actual operation, showing how Anthracite 
coal is automatically fed to the fire-pot and 
how ashes are automatically removed to 
sealed container. 


Dri-Steam Valve Sales Corp’n 3F 
565 Fifth Ave., New York, N. Y. 
Will exhibit full size cut models of Dri 
Steam Valves, in globe angle and non-return 
types, for all pressures, showing separating 
and steam drying device. Will show new 
graduating radiator inlet valves—packed and 
packless. 

Dunham, C. A., Co ; 
450 East Ohio ‘St. ‘Chicago, Ill. 
Products Shown—Operating Units of Dun- 
ham Differential Vacuum Heating System, 
Vacuum Pump and Control equipment. 


Dunn, Struthers (Inc.) i 
1130 Race St., Philadelphia, Pa. 
Will exhibit ‘‘Dunco”’ relays, Thermostatic 
Control, ‘‘Dunco’’ Melting Pots and Ladles, 
and Insulating Beads. The main feature 
will be the relay switches. 

ee Corp’n.. 

806 Cobb Ave., Kalamazoo, Mich. 

Will exhibit not only their regular line of 
Durametallic Packing and Gaskets but some 
vitally important developments, viz.: Dura- 
metallic Elastic Core Packing, and Durame- 
tallic Style 1100, which is Dura Plastic within 
a metal wrapper in ring form. 

Duriron Co. (Inc.)..... R Te 
Dayton, Ohio 
Will show a No. 80 Duriron Self-Priming 
Pump, a 6” Duriron fan and a Duriron 
Acid Proportioning Pump, all in operation. 
In addition to this, have on display Duriron 
Valves, Cocks, Pumps of other models, etc 
Also showing samples and fabricated parts of 
‘‘Durimet,’’ our new acid-resisting steel. 


Ediplate Corp’n. sists 410 
Orange, N. : 
Exhibit will be limited exclusively to Seam- 
less Floats made by a process developed at 
the Edison Laboratory. This year as a 
new departure, are showing a one-piece 
demonstrate floats on vibration test as well 
as floats finished in various special metals for 
resistance to various chemicals. 


235, 236 


I Chicago, Ir 

Products to be shown will include a 10” 
1350 Ib. W.S.P. Cast Steel Globe Non- 
return Valve, with Limitorque motor con- 
trol, intended for the new South Amboy 
station of the Jersey Central Power & Light 
Company; a 2%” model end thrust ball 
bearings, impactor handwheel, and _ the 
sectionalized so as to show the features of 
construction; forged steel globe stop valves 
for 400—600 Ib. and 900—1350 Ib., W.S.P. 


Electric Storage Battery Co.. 428 
Allegheny Ave. at 19th St., ‘Philadelphia, Pa. 
Exhibit will consist of E xide Batteries and 
Exide-Ironclad Batteries for industrial truck, 
street truck and locomotive service, as well 
as batteries used for oil switch and emergency 
lighting. Batteries with cells cut away to 
show construction will be included. 

Electrical Manufacturing .. 

461 Eighth Ave., New York, N. Y. 
Display will be devoted principally to 
ELECTRICAL MANUFACTURING, fea- 
turing its value to electrical manufac- 
turers through both its advertising and edi- 
torial pages. 

Electrical Record.... oo ot 
461 Eighth Ave., New York, N.Y. 


Ellison Draft Gage Co.................. 44B 
214 West Kinzie St., Chicago, Ill. 
Will exhibit: Ellison Draft Gages, Tube and 
Pointer types. New features—scale read- 
ing gas flow; Ellison U-Path Steam Cal- 
orimeter having the accuracy of 20 within 
the theoretical temperature; and Ellison- 
Pitot tubes. 


Engelhard, Chas. (Inc.) . 
90 Chestnut St., Newark, N. 5. 
Will have a small furnace in operation with 
the Pyrometers and a special thermo- 
couple to give an average temperature read- 
ing. The Electric Resistance Thermometer 
will be placed in the furnace to check the 


. .561, 562 





Booth 
pyrometer and show also the relative accu- 
racies. 

Engineer Company sree 


17 Battery Place, New York, 'N. Y. 

Products shown will be E NCO Baffle Walls, 
ENCO Combustion Control and ENCO Oil 
Burning Equipment. Showing for the first 
time a very large combination gas and 
oil burner. This is a new development, and 
it is the largest oil burning equipment that 
has ever been developed. 


Engineering: (Ltd.) 607 
35-36 Bedford St., Strand, London WC; 
England 


Recent copies of the weekly publication 
“Engineering’’ (London) will be available 
Also copies of ‘‘The Engineering Directory.” 
Advertising rates, brochures giving speci- 
mens of two color printing, and other data 
will be available. 


Engineering Publications, Inc.. , ..2N 
1900 Prairie Ave., Chicago, IIl. 
At this booth the engineer will find valuable 
information, both printed and verbal, per- 
taining to his every day problems as well as 
to those of the future in Heating, Piping 
and Air Conditioning field. 


Bagesodes & Finance ..B Main Floor 
1 Fifth Ave., New York, N. Y. 
7 ptt public ation, founded in 1919 as 
Combustion, renamed in 1929, devoted to 
the interest of the combustion engineer and 
utility executive. 
Bagiees RP TCT eee Tee 28B 
9 E. 44th St., New York, N. Y. 
will exhibit a selection of the best Technical 
Books that have been published since the 
last Power Show together with such standard 
works as are always needed. There will be 
books and pamphlets on machinery; power, 
gas, electrical, steam; aeronautics; mathe- 
matics; equipment of all kinds; pure and 
applied physics and chemistry; handbooks, 
etc. 


Equipment & Supply Co. (Inc.) . 402 
51 Madison Ave., New York, N. 
Exhibiting the AU ‘TO-SHIFT ” Drafting 
Table with automatic counterbalanced ac- 
tion controlled from two pedals. Also 
steel furniture and plan files. Also an im- 
proved drafting machine. 


Erie City Iron Works............... ‘ ~s 
Erie, Pa. 

Will have on exhibit a displayer describing 
each of their products and showing various 
installation features. Equipment to be 
featured Erie City Two Drum Heat 
Boiler; Erie City UNITYPE Pulverizer; 
Erie City Three Drum Boiler fired by various 
methods; Erie City Cross Drum se: 
Erie City VORTEX as applied to H. R. 7 

Boiler and Erie City Steel Heating Boiler. 

Ernst & Co... 
44 Oakland Terrace, ‘Newark, ‘N. 5. 

Will exhibit Water Level Gauges, inclined 
and vertical, particularly gauges for high 
pressures. 

Everlasting Valve Co. eee 
1 Exchange PI., Jersey City, N. pa 
Main features of the Exhibit: Regular 
Everlasting Valves; Everlasting’s Com- 
panion Angle Valve; Everlasting Duplex 
Blow-Off Unit. 

Fairbanks Co.. .259 
Broome & Lafayette Sts., New York, N. Y. 
Exhibit consists of display of BRONZE 
AND IRON VALVES, GLOBE, ANGLE, 
GATE AND CHECK pattern. Also will 
feature the FAIRBANKS SPHERO VALVE. 
DART UNIONS, FITTINGS and DART 
FLANGES will also be exhibited. 


Falk Corp’n...... 
Milwaukee, Wis. 
Will exhibit Speed Reducers, Gears and 
Flexible _Couplings. Shown in operation 
will be a pumping outfit which is used to 
show the Falk Flexible Coupling in opera 
tion. This device is so contrived as to draw 
the coupling considerably out of alignment 
and also affords an opportunity of demon- 
strating the coupling’s ability to allow free 
end float. 

Ee ee ce ee eee eee 605 
2818 Smallman St., Pittsburgh, Pa. 

Fire King Stoker Co....... 
Indianapolis, Ind. 

Will exhibit Fire King Stoker complete 
which will be in operation. 


540, 541 
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Fisher Governor Co. 610 
2000 Fisher Bidg., Marshalltown, Iowa. 
Will display Reducing Valves, Pressure Regu- 
lators, Pump Governors, Steam Traps, Liq- 
uid Level Controllers, Float Valves, and 
also will display two or three different types 
of new pilot operated pressure controls of re 
cent development. Gas Regulators will also 
be includéd. 


Fisher Publishing Co. 609 
299 Madison Ave., New York, N. Y. 

Fitzgibbons Boiler Co. (Inc.) 

570 Seventh Ave., New York, N. 
Exhibiting several sizes of F itzgib bons Steel 
Heating Boilers. The boilers on exhibition 
will be replicas of the large size Fitzgibbons 
Power and Heating Boilers 

Foley ie fe 
9 Main St Minneapolis, Minn. 
Exhibiting the Foley Automatic Saw Filer 
The Three Way Machine, files and joints 
in One operation, hand, band, and circular 
saws. 

Foster Engineering Co... , 84 
109-113 Monroe.St., Newark, N. J. 
Exhibiting Pressure Regulators, Pump Gov 
ernors, Boiler Stop Valves, etc., of standard 
and also of steel construction for extreme 
at ae noe and temperatures Many of the 
““Valves”’ are cut in section, to show the 
internal parts. The Foster Sight Flow Box 
will be included. 

Foxboro Co. (Inc.) 
Foxboro, Mass. 
Featuring Foxboro Steam Flow Meter. Also 
will display a large model of this instrument 
operating and illuminated in several colors to 
show the simple, easy and accurate operation 
of the Foxboro Steam Flow Meter. In addi- 
tion will display a steel Gaugeboard on which 
will be mounted a typical Foxboro power 
plant installation of Recording and Indi 
cating Gauges, Thermometers, Meters and 
Controllers. 

Frank, O. E., Heater & Engrg. Co. (Inc.) 10 

20 Milburn St., Buffalo, N. " 
Will exhibit a 3 Unit Frank Heat Re-Cleaner 
full size. Will be installed exactly in actual 
installation, with all the necessary piping 
The Re-Claimer is designed to reclaim heat 
from siled waste fluids ordinarily discharged 
to the sewer when hot by causing to flow 
through the Re-Claimer cold clean fluid to be 
used in process. 


254, 255 


451 


wiereenre .. 403, 404 


Exhibiting for the first time the grinding ele- 
ments of their new Fuller-Lehigh, Type B, 
Table Mill. An actual bottom corner sec- 
tion of a Bailey Water-Cooled, Slag-Tap 
Furnace will also be exhibited. This corner 
section will show in detail the construction 
of this type of furnace, including the tube, 
block, tie-row and air-cooled floor details, 
also the method used to seal the furnace 
against air infiltration. Included with this 
model will be samples of the slag from a 
furnace of this type. A displayor will be 
used to show drawings and photographs of 
approximately 50 Fuller-Lehigh Installations 
of Pulverized-Coal Equipment and Water- 
Cooled Furnace Walls. Pertinent facts 
regarding each of these installations will be 
given on display cards. 

ee 219, 220 

Knoxville, Tenn. 
Exhibiting Sylphon Self-contained Thermo- 
stats for controlling liquid and air tempera- 
tures. Regulators for hot water and 
process tanks, drying rooms and heating 
ducts. Individual Thermostatic Radiator 
Valves, Mill-room Thermostats. Self- 
contained Steam and Water Mixers. Pres- 
sure Reducing Valves. Packless Expansion 
Joints for heating risers. 

I 5 5 odes oes Gott tance cees 292 
17 West 46th St., New York, N. Y. 
Exhibiting Fyre-Freeze Carbon Dioxide Port- 
able Extinguishers and Extinguishing Sys- 
tems. 

G&G Atlas Systems (Inc.) . 86-88 
543 West Broadway, New York, N. Y. 

G&G Atlas Pneumatic Dispatch Tubes will 
be in operation under such conditions as 
would exist in large office buildings or indus- 
trial plants, so that engineers can see how 
routine documents such as mail, telegrams, 
Continued on page 82 


Advertisements of firms listed in color appear on pages indicated 


Mi 

























DECEMBER pie year wreermeess ; — MEcHANICAL 81 
1929 alk BOOTH 57—NEW YORK POWER SHOW—DEC. 2 to 7 \ ENGINEERING 
n ORAS he 
4] a _ "ie 
if (| 
a . 
uf 1 
fi 
z 





Fs 








= ~~ 


E i 
i 
fad 


ISSO LB.WS.P.-775F 


STEEL VALVES 


4 In. and Larger 


were supplied for the 


Initial Installation 


72 








=~ 
‘© 
=~ | 


—_ 


eS 
a 


! 
Seas Se 
= 





POAT 


Fe te Dd 


Pi ae EE EGE PIP LEP 






at the 
| DEEPWATER PLANT : 
6 in 135¢ Lb W S. P i of ‘ 
Steel Globe Valve — re ra 
oe ‘| THE AMERICAN GAS & ELECTRIC C0. 
i and ? 


den 
~. 


THE UNITED GAS & IMPROVEMENT CO. 


DEEPWATER POINT, N. J. 








TAD Rey Ry ey oes 















NEW YORK CHICAGO BOSTON PHILADELPHIA 
PITTSBURGH SAN FRANCISCO .LONDON 


EXPORT DEPT. 318-322 HUDSON ST., NEW YORK 


Stevens & Wood, Inc. 
Engineers and Constructors a 

iS 

| 

THE LUNKENHEIMERC. iy 
—=“QUALITY’S— is} 
CINCINNATI, OHIO. U.S.A. i 







VISIT OUR EXHIBIT 
POWER SHOW 





15-50-4 











82 MECHANICAL 
ENGINEERING 


7 


NEW YORK POWER SHOW_DEC. 2 to 7 


DECEMBER 
1929 


mn 











DIREC 


Booths No. 





TORY of 


lto 95—Main Floor—Diagram on Page 106 
Booths No. 400 to 569—Third Floor— 


Eighth National Exposition of Power and Mechanical Engineering 


EXHIBITORS 


Booths No. 200 to 347—Second Floor—Diagram on Page 108 
Diagram on Page 110 











Booth 


samples, production orders, etc., can be col- 
lected and distributed among scattered de- 
partments at a speed and efficiency which 
cannot be obtained through the use of 
human messenger service. 

G. D. S. Shearing & Punching Mch. Co. .244, 245 
Hagen Germany 

Ganschow, Wm., Co 605 
1000 West Washington Blvd., Chicago, Ill. 


tarlock Packing Co 945 
Palmyra, N. ¥ 
| 


Exhibit will consist of a line of Garlock 
Asbestos, Rubber, Fibrous and Metallic 
Packings and Gaskets for every industrial 
requirement 
Gears & Forgings inc. 604, 605 
3130 Woodhill Road, Cleveland Ohio 
See Adt Page 96 
Exhibiting Planetary Worm and Herring- 
bone Speed Reducers; all kinds and sizes of 


Gears; Drop and Smith Hammered Forg- 
ings; and Van Dorn 2 Speed Axles. 
General Electric Co.. Bs ies coeds och awa 


Schenectady, N. Y. 

Exhibit will feature Synchronous Motors. 
In addition there will be exhibits of switch- 
gear and a Photo Electrically Controlled 
Door. 

General Fire Extinguisher Co. 309 
420 Lexington Ave., New York, N.Y. ; 
Manufacturers of fire extinguishing equip- 
ments. 

General Insulating & Mfg. Co.. 
Alexandria, Ind. 
Exhibiting the following: Gimco Rock Wool 
Flexfelt for Heat, Cold and Sound Insulation, 
Pipe Covering for heat and cold insulation, 
Rock Wool Corkboard and Loose and 
Granulated Rock Wool. 

General Stoker Corp’n............. mY 
270 Lafayette St., New York, N. , %y 
Showing Model F General Stoker, underfeed 
type; Dump Grates; capacity to 1250 
pounds of coal per hour; eight positive 
speeds; all controls loc alized at front of unit; 
silent in operation. 

Gibson & Halpern... aiek 606 
15 Park Row, New York, N. Y. 
Representing: Imperial Die Casting Co 


= . Geoghegan (Inc.).. 86-88 
W. Benaéuey. New York, N.Y. 

Mrectric and Hand Power Ash Removal 
Equipment will be exhibited and in operation 
under conditions such as exist in a modern 
school, office, or similar building, giving the 
engineer an opportunity to see method by 
which the usual anger in Sidewalk Hoistway 
Opening is eliminated. 

Girtanner Engineering Corp’n........ 212 
122 Greenwich St., New York, N. Y. 
Will exhibit Ash Handling Equipment, cov- 
ering pipe conveying, including Pneumatic, 
Hydraulic, Steam Vacuum, Steam Jet, Baffle 
Wall Conveyors, Ash Storage Tanks, Ash Pit 
and Furnace Doors. 

ee a eee 
11 Park Place, New York, N. Y. 


cu eens 414 


92, 93 


Representing: Andale Company, Cleveland 
Worm & Gear Co., W. H. Nicholson & Co 

Green Fuel Economizer Co................. 73 
Beacon, N 


Will exhibit: Air Preheater, Forced Draft 
Fan, Cindertrap, and Dustrap. 

a MS PTET re 308-311 
216 North Exchange St., Providence, R. I. 
Will feature Thermoliers, Grinnell’s recently 
developed and widely successful unit heater; 
Grinnell Adjustable Hangers; Grinnell Power 
Piping Hangers; and Grinnell Triple XXX 
line of Piping for Super Power work. 

Gun-Fil Corp’n. : 429 

112 So. 16th St., Philadelphia, Pa. 
Will exhibit Gun-Fil Lubricators, Lubri- 
cating Equipment, Lubricants, Lubricating 
Systems and applications for use on in- 
dustrial, automotive and aircraft equipment 
capable of handling oil or grease. 


Hagan Corporation...... ay ee 
Pittsburgh, Pa. 

Hahn Engineering Co. 648, 649 
Lancaster, Pa. 
Exhibiting Steam-Jet Ash Conveyors; 


Cast Iron Sectional Ash Tanks and Coal 
Bunkers; Lined Cast Iron Sectional Ash 
Hoppers; Complete Elbow Set showing 
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Jet-Elbow, Rebound-Fitting and Corun- 
dum-inserted Liners; Model of Octagonal 
Cast Iron Tank; and Model of Side-Disch 
Lined Ash Hopper. 

Hall Laboratories......... 21 
Pittsburgh, Pa. 
Will exhibit samples of boiler metal which 
have failed in service through cracking 
Information will be available at the booth 
regarding the progress of studies of ‘‘Caustic 


embrittlement’ and allied phenomena 
Samples of steel will be tested to destruction 
Hanson-Whitney Machine Co. 263 


169 Bartholomew Ave., Hartford, Conn. 
Manufacturers of Thre: ad Milling, Vertical 
Die Shaping and Centering Machines; 
also Taps, Hobs, Precision Screws and Thread 
Gages all finished after hardening by the 
“Hanson Process,’’ guaranteed perfect in 
thread formeand accurate in lead within 
0.0001” per inch. 

Hanson & Yorke Co. 511 
88 Warren St., New York, N. Y. 
Representing: W. O. Barnes & Co., and 
Sumet Corporation. 

Harbison- Walker Refractories Co. 58 
Farmers Bank Bldg., Pittsburgh, Pa. 

Will exhibit various types of refractories in- 
cluding fire clay, silica, chrome and magne 
site; also fire-bond high temperature ce 


ment and Thermolith high temperature 
cement. 
Hardinge Co. (Inc.).... 30 


122 East 42nd St., New York, N. Y. 
Working models of the MHardinge Coal 
Pulverizer and of a Constant Weight Feeder 
will be exhibited. The Coal Pulverizer has 
some new features which have been de- 
veloped this year, and the Constant Weight 
Feeder is a new machine 

Hartzell Propeller Co........... 624 
Piquia, Ohio 
Will exhibit Charavay Exhaust Ventilating 
Fans and Blowers. Featuring Single-blade 
Fans, Multiblade Fans, Two Propeller Fans, 
Extension Shaft Fans, Blowers, and Kool Blast 


Fans. Alsoshowing one of their Theater Fans. 
Hazard Insulated Wire Works..............619 
Pittsburgh, Pa. 
——— Piping & Air ba oor | 2N 
110 East 42nd St., New York, ¥. 


Hisey-Wolf Machine Co. 
Cincinnati, Ohio 
Direct Motor Driven Electric Drills, Grind- 
ers and Buffers; Motor in the base Tex 
Drive Buffing and Polishing Machines; 
and High Speed TexDrive Snagging Grind 
ers 


340, 341 


Hoffman Specialty Co. (Inc.) 437, 438 
Waterbury, Conn. 
Will show a complete line of Hoffman 


Venting Valves and Controlled Heat Vapor 
Specialties. The feature of the exhibit will 
be a Hoffman Economy Vacuum Pump and 
Hoffman Economy Condensation Pump 
in actual operation. Will also show a 
Hoffman Moto-Heater. This heater will be 
shewn in actual operation. Also featuring 
the Hoffman Thermador, an electric heater 


a re ef leer 532-534 
40 W. Somerset St., No. Phila., , Pa. 

Eahibit will feature Houghton Power 

Transmission and Lubricating Service 


The Houghton Pullmeter will be one of the 
main attractions. 

Howell Elect. Motors Co... ee 615 
Howell, Mich. 
Will exhibit exploded view of Polyphase 
Motor, operating exhibit of reversible 
Brush-Less Single Phase Motor, operating 
exhibit of lower fan with special fan motor 
and a totally enclosed self ventilating motor 
with across-the-line starting equipment. 


Hurych, Jerome W., Mfg. Co. 401, 402 
2431 Kindred St., Asteria, Teo Bog ee 
Exhibiting the Automatic Drafting Table, 
designed to facilitate and expedite drafting, 
preserve the draftsman’s energy, avoid any 
physical strain and fatigue, and thus to con- 
vert the strenuous work. 


pe 
255 Lafayette St., New York, N. Y. 


Huyette, Paul B., Co. (Inc.)......... 
5 S. 18th St., Philadelphia, Pa. 
Will exhibit: PBH Tiltview and Straight 
Water Gauges, PBH Weighted Gauge Cocks, 
Reliance High Pressure Water Columns and 
Water Gauges, Hays Boiler Panel in minia- 
ture containing CO Recorder Draft Gauge 


81, 82 
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and Cochrane Flow Meter, as well as other 
equipment for the Boiler Plant 


Ilg Electric Ventilating Co. 

2850 N. Crawford Ave., Chicago, III. 
Will exhibit a Unit Heater and will feature a 
direct connected multiblade blower with 3 
phase motor, using the new Ilg variable air 
controller for varying the air delivery. This 
device provides great peller fan and other 
miscellaneous apparatus will also be dis 
played. 


Illinois Engineering Co. . 

Racine Ave. at 2ist ‘St., Chicago, Ill. 
Will exhibit cut section Reducing Valves, 
Stop and Check Valves, Back Pressure 
Valves, Radiator Traps and Modulating 
Valves, also show glass Steam Trap in actual 
operation under steam. Also demonstrate 
Illinois Zone Heat Control for Buildings 


Imperial Coal Corp’n 36 
342 Madison Ave., New York, % 4 
Exhibit will be one of stand: vant sa bitu 
minous and semi-bituminous coals as pro 
duced at mines owned and operated by the 
Imperial Coal Corporation. 

Industrial Controller Co. 613 
30 Church St., New York, am . 
(See Square D Co.) 

Industrial Power : : 3E 
608 S. Dearborn St., Chicago, Ill. 

Instant Water Heater Sales Div. 274 
Chicago, Ill. 

ae) ey Corp’n 
2 adison Ave., New York, N. Y. 
Manufacturers of Insulating Products 


277, 278 


82, 83 


25, 25A 


International Engineer 427 
6334 Yale Ave., Chicago, III. 

er | Nickel Co. (Inc.) . 9 
7 Wall St., New York, N. Y. 


Will exhibit Monel Met al and pure Nickel in 
commercial forms such as rods, sheet, tubes, 
strip, wire, forgings, castings, etc Also 
displaying samples of finished vital parts of 
power plant equipment as produced by lead- 
ing manufacturers in this field. 


Invincible Vacuum Cleaner Mfg. Co. 
Dover, Ohio 
Will show a complete line of portable Vac 
uum Cleaners, a new Industrial Model for 
factories of all kinds, as well as Heavy 
Duty Portable Models for office buildings, 
hotels, theatres, department stores and 
public buildings of all kinds. 


Irving Iron Works Co. 439, 440 
— Creek & 3rd St., ‘Long Island City, 


639, 652 


Will exhibit “IRVING SUBWAY" Steel 
Mesh ce, and “SAFSTEPS" of the 
new “IRVICO”" design, featuring the new 
development of CONTINJOUS Flooring 
and ARMORING by virtue of the very 
latest development, namely the “IRVING 
STREAMLINE" SPLICE. Also “IRVING 
UNIFLED” Reinforcement and Armor for 
concrete slab construction and “IRVING 
SAFCROSS"” which is a new application of 
“IRVING UNIFLED.’ 


Jenkins'Bros 90 
hite St., New York, N. Y 
See Adi Page 125 


Exhibiting Bronze and Iron Valves of globe, 
angle and gate types for standard and 
extra heavy pressure; Rapid Action for 
water service; Radiator valves of standard 
types; Mechanical rubber goods of all 
kinds including sheet packing, and Mon- 
crieff Scotch Gauge Glasses. In addition 
will feature a 20” Motor-Operated Iron 
Body Valve. 


Johns-Manville (Inc 
292 Madison Ave., New York, N. Y 


See Adt Page 10 


The structural effect of their exhibit will 
be built of J-M Transite and will consist of 
three shadow boxes. The center panel will 
show their complete insulation service to 
industry. This remarkably complete service 
was made possible by the acquisition of 
Celite Products Company and The Banner 
Rock Company during the past year. One 
panel will be devoted to their packing, and 
another to their building materials. 

jeans, W. A., Foundry & Machine Co.. . 300, 301 

400 W. Roosevelt Road, Chicago, IIl. 

win show their Worm Gear, Herringbone 
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See the 
Complete line of 


SPEED REDUCING UNITS 


(ONE NAME-ALL TYPES) 


Couplings 
and Gears 


Booth 13 


The Philadelphia line of products is made in our 
new and most modern plant, which contains all 
the latest equipment for the production of power 
transmission products, with speed and precision. 


NOTE THIS—Philadelphia Speed Reducers are 
made in ALL TYPES TO MEET EVERY 
DRIVE REQUIREMENT,—also that Philadel- 
phia Gears are still maintaining their reputation 
for ‘delivery when promised,”—plus 100% in- 
spection which assures ‘‘no rejects.” 


Power Saving Products 


GEARS: Spur, Worm, Herring- 
bone, Internal, Bevel, Miter, 
Intermittent, Spiral, Helical, 
Continuous Tooth Herringbone 
Gears. 


NON-METALLIC PINIONS: Fab- 
roil, Textolite, Rawhide. 


Ground Thread Worms. 


Whitney Silent and Roller 
Chains, Sprockets, Flexible 
Couplings, Universal Joints, 
Racks, Ratchets and Pawls, and 
a,complete line of gear driven— 


SPEED REDUCING UNITS 





aay PHILADELPHIA | 
Sohne Ltt . ; : omy T= . a ra m \ Le =, LATO TAS SORT B 
EAT ~ GEAR WORKS * REAR 


PHILADELPHIA, PENNA. 


Branch Sales and Engineering Offices 
New York, 12 E. 41st Street Detroit, Donovan Bldg. Pittsburgh, Pa., Farmer’s Bank Bldg. 


Ss 








mm 








84 MeEcHANICAL 
ENGINEERING 


NEW YORK POWER SHOW—DEC. 2 to 7 \ ~— 


< ms ae 


Eighth National Exposition of Power and Mechanical Engineering 
DIRECTORY of EXHIBITORS 


lto 95—Main Floor—Diagram on Page 106 Booths No. 200 to 348 sagas Floor—Diagram on Page 108 
Booths No. 400 to 656 —Third Floor—Diagram on Pagel 











Booths No. 

















Booth 
and Spur Gear Reducers, and laying par- 
ticular stress on their new Herringbone 
machines. 

Justus Steam Trap Co........ 325 
Napanoch, N. 
Showing the “improved “Justus Steam 


Trap” in operation. Also the different sizes 
from 4%” to 2”. The Ballancer and float 
valve have been combined into one unit 


Keating, E. F., Pipe Bending Co. 229, 230 
Hartford, Conn. 
Showing Pipe Bends, Welded Headers, Van 
Stone Joints, Pipe Coils, Seamless Steel 
Boiler Tubes, Toncan Seamless Iron Boiler 
Tubes and Valves. 


Keller Mechanical Tm Corp’n.. 

68 Washington St., Brooklyn, N.Y. 
Showing Kellerflex Flexible Shaft Equip- 
ment, Bench Machines, Suspended and 
Portable Types. Also new 1 H. P. Ma- 
cHine with balanced head and safety de- 
vices, Reciprocating Filing Attachment, 
Screw Driver, Right Angle Disc, Polishing 
Equipment, etc. 


644, 647 


Kellogg, M. W 
225 Broadway 


Co 17 
New York, N. ¥ 
See Adi Page 


Will exhibit various of their products manu- 
factured by the forge and hammer lap 
welded process, as well as various types of 
flanges, gaskets, and joints. Of particular 
interest will be a section of a forge and 
hammer lap welded boiler drum. 

Kelly Co 
372 W. Grand Ave., Chicago, IIl. 
Manufacturers of ’ Globe, Gate, Jet, and 
Angle Valves. 


Kempton Mfg. Corp’n..............-.-.---- 629 
148 West 23rd St., New York, N. Y. . 
hibiting E-Z Bolt Anchors, Electric 


locks and Electrical Testing Instruments. 
Demonstration of their E-Z Bolt Anchors 
will be made every day. 


Kennedy-Van Saun Mfg. & Baery: 
2 Park Ave., New ork N. - f 
One of the main features of this exhibit will 
be a “‘Scene-in-Action”’ — (animated 
scene) of their Air-Swept Tube Mill pulver- 
jzing coal and automatically firing the fur- 
nace of a boiler with this type fuel. 


Keystone Lubricating Co. 3 

2ist Clearfield & Lippincott Sts., Phila- 
delphia, Pa. 

Will exhibit the new Keystone Pneuma- 
Lectric Lubricating system. This system is 
controlled by an electric clock and operates 
fully automatically. Units of Keystone 
Safety Lubricating System, Keystone Grease 
Cups, Pressure Fittings and various Key- 
stone Lubricants will be shown. 


Keystone Refractories Co..... go gaan 
120 Liberty St., New York, ‘N.Y. 
The following will be exhibited: DURA- 
STIX Firebrick Cement; GRUNDUMS 
AND—granular refractory material; STEEL 
VENEER—granular refractory material and 
KEYSTONE REFRACTORY SPRAYER 
—an apparatus designed to “shoot’’ pre- 
mixed materials on furnace walls. 


Kidde, Walter, & Co. (Inc.)............ 292, 293 
140 Cedar St., New York, N. Y. 
Will exhibit a Lux System of the type that 
is being used to protect electrical and in- 
flammable liquid fire hazards in industrial 
and public utility properties. A Lux 
Portable Extinguisher will also be shown. 


Kieley & pinetie ON ae ca 281, 282 
34 13th St., New York, N. Y. 
Exhibit consists of the principal items of 
their manufacture for use in the control of 
pressure in Power plants and Heating 
Systems. Various types of pressure Re- 
ducing Valves will be exhibited, also Back 
Pressure Valves, Damper Regulators, Steam 
Traps and Temperature Regulators. 


Kilsoot-Carbocide Co. (Inc.)............... 3N 
1834 Broadway, New York, N. Y. 
Exhibiting ‘‘Kilsoot’’ and ‘‘Carbo-Cide,”’ 
which cleans parts of boiler plants in- 
accessible to manual labor while plant is in 
operation. 


King Refractories Co. (Inc.)................. 95 
1715 Niagara St., Buffalo, N. Y. 
Will exhibit High Temperature Refractories 
and Monolithic Baffle Construction. 


Cerp’n..... 23 





Kings County Lighting Co. 
6740 Fourth Ave., Brooklyn, nm. Ye 
Exhibit will feature heat and coal for in- 
dustry, being subdivided into exhibits show 
ing complete lines of building heating and 
water heating equipment, and various in- 
dustrial applications of gas for production 
purposes. Where practicable the units will 
be either in operation, or capable of opera 


tion. 
ee 5 Fenno Co. (Inc.) Fe A 
5 Park Pl., New York, ‘N.Y. 
Reapauneee Northern Equipment Co. 


——e (Inc.) . 

6 Hudson St., New York, N. Y. 
Will exhibit Steam and Power Specialties 
for plant equipment including the High 
Pressure Klinger Seatless Piston Valves, 
Steel Reflex Gauges up to 1800 Ibs. pressure, 
and the Original Klingerit Asbestos Sheet 
Packing. 


S 


Will exhibit their natural cork base and 
VJBRO DAMPER in operation under the 
Troy Engine. 

Kraiss] Company....... 
23 East 26th St., New York, N. Y. 
Wiil exhibit following types of pumping 
equipment: Fuel Oil Pumps, Rotary Liquid 
Pumps, Turbine Pumps, Small Capacity 
Centrifugal Pumps, Vacuum Pumps, Ro- 
tary Compressors, and Strainers. 

La Bour Co 

Sterling Ave., Elkhart, Indiana 
There will be on exhibit, a self priming 
pump operating with glass suction line and 
equipped so as to show the manner in 
which this pump actually handles air. 

La Favorite Rubber Mfg. Co,........ 210 A-B-C 
Hawthorne, N. J. 
Will exhibit a general line of Mechanical 
Rubber Goods, such as: Gaskets, Dia- 
phragms, MARVEL Packings, MARVEL 
Gauge Glass Washers, and moulded rubber 
specialties of every description. 

Lancaster Iron Works (Inc.)................648 
Lancaster, Pa. 
Manufacturers of Agitators, Autoclaves, 
Smoke Breechings, Coal and Ash Bunkers, 
Iron Castings, Oil Condensers, Steel Con- 
verters, Rotary Coolers, Digesters, Hy- 
draulic Dredges, Dryers, Evaporators, Fil- 
ters, Coal and Ash Handling Systems, 
Welded Headers, Kettles, Kilns, Mixers, 
Vacuum Cans, Riveted and Welded Pipe, 
Special Machinery, Steel Stacks, Steel 
Plate Construction, Stills, Tanks, Contract 
Machine Work, etc. 

Lead Lined Irom Pipe Co....................10 
Wakefield, Mass. 
Products shown are: “Wakefield” gal- 
vanized Amalgamated Lead Lined Pipe, 
Fittings, etc. for hot and cold water, service 
connections, etc.; ““Wakefield’’ Amal- 
yamated Acid Resisting Lead Lined Pipe, 
Flanges, Flanged Fittings, Flanged Valves, 
etc., for use on acids and other corrosive 
liquors; “Wakefield’” Amalgamated Tin 
Lined Pipe, Fittings, Valves, etc., lined with 
pure block tin for use on ‘carbonated and 
distilled water, syrups, fruit juices, or wher- 
ever else a highly sanitary pipe is required; 
“‘Wakefield’” Hard Lead Pipe, Fittings, 
Valves, Coils, etc.; and ‘‘Wakefield’’ Lead 
Lined and Lead Covered Pumps. 

ee eee ee 528 
16 East River St., , Orange, ‘Mass. 
Exhibit will be the complete line of Dexter 
Valve Reseating Machines. The line in- 
cludes machines for reseating gate valves, 
machines for refacing pump valve seats, 
and machines for reseating tank car outlet 
valves. Practical demonstrations of these 
various machines will be made. 

ES Re 20 
4901 Stenton Ave., Philadelphia, Pa. 
Featuring special displays of Generator 
Field and Stator Temperature Recorders, 
Metered Combustion Control Apparatus 
and Automatic Frequency Control Appa- 
ratus. Will also exhibit Condenser Leak- 
age Recorders, Testing Sets, Acidity Mea- 
suring Apparatus, Temperature Indicators, 
Recording Pyrometers and Thermometers. 

Leslie Co... 
Lyndhurst, N. < 
Products to be shown: 


Pressure Regulators, 





Booth 
Reducing Valves, Pump Pressure Regulators, 
Excess Pressure Regulators, Temperature 


Regulators, Relief Valves, and Self Cleaning 
Strainers. All devices with wearing and 
working parts renewable and made of stain- 
less steel, nickel alloy and high pressure 
bronze 

Lewis Welding Company... , 323, 324 
46 Carleton Street, Cambridge, Mass. 
Will exhibit specimens of electric welding as 
applied to the piping industry and photo 
graphs of installations featuring all welded 
construction. (In conjunction with R. H 
Baker Co.) 

Limitorque Corporation... <o 
17 East 45th St., New York, N. Y. 
Will exhibit styles of Limitorque Valve Con- 
trol apparatus suitable for the operation of 
high pressure steam and water valves. 
Also Electric Damper Control. Also Cen- 
tralized Valve Control Switchboard for the 
remote operation of valves, as well as an 
Electrically operated weather man. 

Linde Air Pre@ucts Ce... . ..<..0s0<ecscss 334, 335 
30 East 42nd St., New York, N. Y. 
A complete line of welding and cutting 
equipment will be on display including a 
full range of cutting and welding blowpipes 
Prest-O-Lite acetylene and Linde oxygen, 
Union Carbide and Carbic in drums, and 
various welding accessories will also be 
shown. A feature of the exhibit will be the 
first showing of the new Oxweld Type W-17 
Low Pressure Welding Blowpipe. Of par- 
ticular interest to power plant engineers will 
be a full size oxwelded power plant piping 
special which shows various details of ox- 
welded construction. 


00 West Pershir Rd., Chica 
ee Adv. Page 


Will exhibit their line of Link-Belt Silent 
Chain Drives, Finished Steel Roller Chains, 
Link-Belt Herringbone Speed Reducers 
(Sykes tooth form), and other interesting 
products for the positive and efficient trans- 
mission of power. 

Liquidometer Co. (Inc.) . 
3161 Skillman Ave., Long Island City, N. 7 
Will show a complete line of “Direct’’ and 
“‘Remote” Reading Tank Contents Gauges, 
including new Scale gauge for measuring by 
weight, liquid stored in large tanks, and new 
line of Aircraft gauges. 

Little, Wm. P., Co. The....... oe 624 
Stratford, Conn. 


Lockwood's Directory of the Paper and Allied 
, aes 


rades 
10 East 39th Street, New Y ork, N.Y. 


Lunkenheimer Co 5 

Cincinnati, Ohio 
See Adv. Page 81 
The main feature will be display of a 6 inch 
Cast Steel Outside Screw and Yoke Globe 
Valve with By-pass; To .acilitate operation, 
the handwheel is mounted on an auxiliary 
shaft which is geared to the main valve stem. 
The Valve is designed for 1350 pounds work- 
ing steam pressure. 


Mc > | EE 2 ee 463 
. Jackson Blvd., Chicago, Il. 

Wil have at their exhibit, a Water Treat- 

ment, new in its discovery, that positively 


eliminates scale, corrosion, rust, pitting, 
foaming, etc., and that is drinkable. Non- 


poisonous, easily handling methods, and in- 
expensive. 

Manistee Iron Works Co.................... 48 
Manistee, Mich. 
Exhibit will consist of several Pumping 
Units. There will be a sectional eight-stage 
Pump and a four-stage Boiler feeder for High 


Pressure service. There will be several 
Single stage Volute Pumps. 
Manning, Maxwell & Moore (Inc.)...........60 
100 East 42nd St., New York, N. Y. 
Manufacturers Record.....................40 


Baltimore, Md. 

A weekly business publication for 47 years 
“Devoted to the Upbuilding of the Nation 
Through the Development of the South’’— 
making known the South’s resources, and its 
industrial and agricultural advantages. It is 
the recognized authority on all matters relat- 
ing to the South. 


Continued on page 86 
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Here’s a letter from the Lyons Piece Dye Works in 
which they state that the Thermix Air Heater and the 
Thermix Stack have saved about 10% of their coal. 


This installation is of particular interest because of 











/ py : the enviable reputation this concern enjoys for dyeing 
“ love vavenco™ . . . ee 
JY raf, clone on OO . high-grade silks, many of them in exquisite pastel 
+ i ° ° ° r4 
” Pefower Fey oD Re shades. Air from the Thermix, which is heated by 
OT anpglere waste flue gas, is used to heat their dyeing room in 
nen oe . : 
~ aay Be 089 place of steam coils. 
ay 
They further state, after four years of use, that the 
Thermix met all guarantees, that maintenance cost 
| has been practically nil, and that the heater is gas 
manish corns and air tight. 
x83 Work cht - apiece 20k oF You, too, could very materially reduce your coal 
ow ‘ ; 
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The Thermix Air Heater utilizes outgoing waste gases to heat in- 
coming fresh air. Thus, it furnishes clean heated air at no cost to 
dry textiles, paper, leather, fruit, etc.; to preheat air, to increase 
the efficiency of boilers; or to heat buildings. 


Thermix Stack is an improved design of a combination fan and 
stack built as a unit and operating as a unit. It uses less power 
than ordinary induced-draft and costs much less because there is 


less material and labor in its production than for a fan, breeching 
and stack, or for a chimney. 


Let us tell you more about these fuel savers. Mail the coupon, 
or write for catalogs mentioned in the coupon. 





Prat-Daniel Corp. “dT 
183 Madison Ave., New York, N. Y. 
Without obligation, please send the following: 


O Catalog S-11 on Thermix Stacks | 
0 Catalog T-1! on Thermix Air Heaters | 
| 
| 


Prat-Daniel Corporation 


183 Madison Ave. New York, N. Y. 
The Babcock & Wilcox Co., New York, Exclusive Sales Representatives for 
hermix Heaters to Preheat Air for Boilers. 
. Manufactured and sold in Canada by 
Riley Engineering & Supply Co., Ltd., Toronto 
Manufacturers of Thermix Air Heaters and Thermix Stacks 


O Catalog C-11 on Thermix Stacks for Cinder Removal 


os 
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Booth Booth Booth 
eT, GS 5c Fink caeds cus’ 2 E, 298 Mine Safety Appliances Co. 268 connection with various types of bearings 
90 West Street, New York, N. Y. Brad —, ae and Thomas Bivd., Pitts- and other parts to be lubricated shown in 
Thiel’ Die Filing and Sawing Machines are burgh, P ‘ actual operation In all Nathan Mechanical 
exhibited. In these machines the jig frame is Will exhibit. a complete line of Safety Appli Lubricators a simultaneously oscillating and 


solidly guided at its lower and also at its upper 
end. The work is first sawed out along the 
line and then filed to line of templet. Length 
of stroke as well as distance between upper 
and lower file and saw holder are adjustable 
making capacity of machine very flexible. 
Mason Regulator Co...... 223, 224 
Dorchester Center, Boston, Mass. ; 
This exhibit will include a complete line of 
Pressure Reducing Valves, Pump Governors, 
Damper Regulators and Balanced Valves 
One of the features will be their No. 329 
double diaphragm auxiliary operated reduc 
ing pressure valve used for holding the re 
duced pressure at a minimum variation 


Materials Handling & Distribution . 
420 Lexington Ave., New York, N.Y. 
Will exhibit their publication, Materials 
Handling & Distribution. 


Mayflower Oil Burner Corp’n..... ...518, 519 
5002 Hudson Bivd., West New York, N. J. 
Manufacturers of Oil Burners. 


Mechanical Catalog....... ; , 
29 West 39th Se. New York, N. Y. 
Published annually by the American Society 
of Mechanical :_ |\a 29 West 39th 
Street, New York, N. The only special 
ized reference work he the buyer and speci- 
fier of mechanical equipment and engineering 


445 


80 


materials. Contains Mechanical Equipment 
Directory. Copies will be available for in- 
spection. 

Mechanical Engineering ‘ 80 


29 West 39th St., New York, 'N. Y. 
Published monthly by The American Society 
of Mechanical Engineers, 29 West 39th St., 
New York, N. Y. The only technical pub- 
lication in America which covers all branches 
of mechanical engineering practice. Copies 
available for inspection. 


mone EE ee ee 2 
W. Adams St., Chicago, Ill. 

+ de ob Automatic Mercoid Electrical Con- 
trols used in connection with oil burners, 
forced draft coal burning tquipment, unit 
heaters and refrigeration and in numerous 
industrial applications where temperature, 
pressure or vacuum control is desired. The 
main features will be oil burner Safety Con- 
trol, Mercoid Combination Low Water Cutoff 
and Pressure Control, as well as Controls for 
close regulation of Steam pressures up to 200 
lbs., and Temperatures up to 600° 


Merrick Scale Mfg. Co.... 

188 Autumn te, Paanihe, N. C4 
Will have on exhibit the Merrick Conveyor 
Weightometer, which is a conveyor scale— 
the Merrick Addoweight weighting buckets 
of coal passing along a monorail track—the 
Merrick Mechanical Weighman for weighing 
tanks of material—the Merrick Acquitas, 
which is a printing platform scale. 


Midwest Mfg. Co. (Inc.) .. 
City Bldg., Bradford, Pa. 
Midwest products exhibited include; Mid- 
west Air Filters, including automatic, stand- 
ard unit, compressor and oil engirte filters; 
Midwest humidifiers; Midwest continuous 
Steel Inserts. Special features of the exhibit 
will be Midwest automatic type HC air filter 
for continuous service, automatic type SH 
filter for intermittent service, and automatic 
type SV, small size air filter. 


. 237-240 


524, 525 


Midwest Piping & Suppl: AG > sae) .221 
1 Second St., Louis, ‘Mo. 
Will exhibit ‘ ‘G fotack”” joints for 690, 900, 
and 1350 pounds pressure piping. Micro- 


photographs of ‘“‘Globack’’ joint lap sections 
will indicate the improved structure of the 
metal resulting from the method of hot work- 
ing. Other Midwest contributions to the 
development of high pressure piping will also 
be shown. 


Mill & Factory Illustrated....... 
420 Lexington Ave. New York, N. Y. 
Will exhibit their monthly publication, Mi! 
and Factory Illustrated. 


a 
Millers Falls, Mass. 
Displaying their full line of Portable Electric 
Drills, Grinders, Sander, Hammers and Screw 
Drivers. 


445 


.431 


ances for the power industries, including the 
new Edison Lineman’s Lamp for night repair 
crews, the F-M Continuous Flammable 
Vapor Indicator, the new Jones Detector, 
The Burrell All Service Gas Mask, M-S-A 
Hose Masks, Portable H-H Inhalator, a re- 
suscitation device, etc.’’ 


Mingeseeie eae Regulator Co.. 
Minneapolis, Minn. 
Products to be shown are: Industrial Motor 


. .246 


Valves; Electric Motor Driven Self con 
tained Speed Reducers; Electric Motor 


Automatic Shut-off Valves of both direct and 
reverse-acting types; Electric Motor driven 
Steam Radiator Valve; Small Magnet Oper- 
ated Valves; Temperature Regulators com 
prising the bimetallic strip actuated types; 
Pressure Controllers applicable to the regula- 
tion of pressures between 02” of vacuum toa 
maximum of 150 lbs. pressure; Safety Com- 
bustion Controllers of both the radiant en 
ergy actuated diaphragm type and the bime 
tallic strip variety; and Pyroswitch. 


Mixing Equipment Co. (Inc.)... .279, 280 
229 E. 38th St., New York, N. Y. 
Will exhibit electrically driv en self contained 
mixing units under the trade name of LIGHT- 
NIN’ PORTABLE MIXERS furnished in 
sizes from 1-20 to 10 H. P. of the screw pro- 
peller type; side angular propeller type for fixed 
installations on tanks of any size or shape 

Morrison Machine Co. 209, 210 
1171-1225 Madison Ave., Paterson, N. j. 
The products that will be exhibited are various 
sizes and models of Speed Reducing Trans- 
missions, featuring a gear reduction unit with 
a glass outer casing which will be in operation 
to show the lubrication which is accomplished 
by means of a Patented Arrangement. Also 
featuring several right angle drive units 


IN, 5 ok we cnicccccedieerecn 263, 264 
Ithaca, N. Y. 
Display will include the Morse Silent Chain 
Drive, Morse Flexible Coupling, Morse 
Single, Double and Triple Reduction Speed 
Reducers, and both the Ring and Disc Oiling 
Devices. Products will be shown in action 
to illustrate actual operating conditions 
Moto Meter Gauge & Equip. Corp’n 622, 623 
11 Wilbur Ave., Long sland City, N. Y 
Will exhibit Industrial Dial Thermometers, 
Pressure Gages, and Recorders. 


Motor Tool Spec. Co....... 612 
14 East Jackson ‘Bivd., Chicago, Il. 
Display will include Snap On _ Socket 


Wrenches, Ratchet Wrenches, Blue Point 
Engineer's Wrenches, Boxocket Wrenches: 
also Snap-On sockets and special shanks for 
use on electric and pneumatic motors. Will 
show Snap-On ratchet wrenches in action 


Inc 64 
New York, N. ¥ 
See Adv. Page 128 


Will illustrate some Power Plants, Buildings 
and Industrial Plants recently designed and 
the advantages that may be secured by the 
adoption of modern methods of steam and 
power generation in industrial plants, and 
the advisability of securing the services of 
capable power plant specialists experienced 
in the work. Booth No. 64 will also be 
occupied by the Murray Radiator Corpora- 
tion, who will show a complete line of Radia- 
tors and Chilling Units of the extended sur- 
face type, together with new designs and 
arrangements of enclosures. The new Elec- 
tric Convection Radiator will be exhibited 
for the first time. 

ON I I ons 5.0 0.6 0:0::0'e man 0-8 64 
88 Lexington Ave., New York, N. Y. 
Will exhibit a complete line of Radiators and 
Chilling Units of the extended surface type, 
together with new designs and arrangements 
of enclosures. The new Electric Convection 
Radiator will be exhibited for the first time. 


Nash Engineering Co... 
South Norwalk, Conn. 
Manufacturers of Gas Compressors, Air 
Compressors, Vacuum Pumps, Condensation 
Pumps, Centrifugal Pumps, Sewage Ejec 
tors, and Condensation Return Systems. 

Nathan Mfg. Co.. . 530, 531 
250 Park Ave., ‘New ‘York, N.Y. 
Miscellaneous Mechanical Lubricators in 


Murray, Thos. E 
88 Lexington Ave 








reciprocating piston is each 


provided for 
feed. 


No valves are used. 


ones Ass’n of Power Engineers 23 
417 S. Dearborn St., Chicago, III. 


National Company (Inc.) 76 
Jackson, Sherman and Abbott Sts. -» Malden, 


ass. 
Will exhibit Water Column Gauge Glass. 
Illuminators, particularly the new ‘Type 


L"’ National Illuminator for flat type gauges; 
electric compartment cell door hardware 


National Engineer 23 
890 Old Colony Bldg., Chicago, Ill. 


National Lead Co. 
111 Broadway, New York, N. Y. 
Demonstration of the pe cod of installing 
Cinch Expansion Anchors, illustrating the 
merits of the device. Photos and motion 
displays showing typical installation jobs 


National Tube Co. 441-443 
Frick Bldg., Pittsburgh, Pa. 
Will exhibit NATIONAL Welded and Seam- 
less Pipe for Bending and Flanging, and all 
types of Power Piping—NATIONAL Scale 
Free Pipe—NATIONAL Copper-Steel Pipe 
—NATIONAL Seamless Boiler Tubes. 


Neckar Water Softener Corp’n 

608 Fisher Bldg., Detroit, Mich. 
Will feature a System of Boiler Feed Water 
Treatment based on recirculation and con- 
tinuous blow down, and will have on display 
typical flowsheets and photographs of Neckar 
installations in this country, together with 
some of the special valves and fittings used 
with the process. 
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Neemes Foundry (Inc.).... eye 56 
Troy, N. Y. 
Will exhibit full size operating models of the 
NEEMES AUTOMATIC STOKER, NEE- 
MES SUPERIOR DUMPING GRATE and 
NEEMES IMPROVED SHAKING & 
DUMPING GRATE each of the models will 
be so erected to permit access to entire 
mechanism for examination and so arranged 
that it can be operated by the interested 
spectator. 


New York & Richmond Gas Co. 

Stapleton, Staten Island, New York, N. ¥. 
Exhibit will feature heat ‘and coal for’ indus- 
try, being subdivided into exhibits showing 
complete lines of building heating and water 
heating equipment, and various industrial 
applications of gas for production purposes 
Where practicable the units will be either in 
operation, or capable of operation 


Nicholson, W. H., & Co...... 92, 93. 
138 Oregon St., Wilkes Barre, Pa. 
Exhibiting Piston Operated Steam Trap, 
Weight Operated Steam Trap, All Metal 


Flexible Coupling, and Four-Way Valves and 
Steam Specialties. 


Norma-Hoffmann Bearings Corp’n 312 

Stamford, Conn 
See Ad Pages 72, 129 
Will exhibit a complete line of ball, roller and 
thrust bearings including several new types. 
of bearings which have been recently intro 
duced. These include ball bearings with 
special forms of dust protecting and grease 
retaining devices as well as our extra light 
series of ball and roller bearings having a 
very large bore with a small outside diameter 
Also; various sectioned parts in which our 
bearings are applied, the sections being 
made in such a way as to demonstrate the 
principles of mounting involved. 


Northern Equipment Co.....................19 
Erie, Pa. 
Exhibiting the Copes Feed Water Regulator 
In both the standard design and the Type 
“R" for high pressures, the Copes Pump 
Governor, the Copes Condensate Control 
the Copes Water Level Indicator, the Copes 
Valve Movement Indicator, and the Copes 
Control Valve. 

Oakite Products (Inc.) 
42A Thames St., New York, N. Y. 
Will feature their complete technical and 
engineering services that are valuable guides. 

Continued on page 88 
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The boss says: “Since we installed Sarco Steam Traps we have 
‘used much less coal, resulting in a saving of hundreds of dollars. In 
addition, we saved about two-thirds of the money we expected to 
spend for traps.” 


The engineer says: “Sarco Traps made my job easier. | 1 screwed 
them right into the pipe line without much work. If the boss had 
bought more of those old style bucket or float traps, | would have 
had to dig a lot of pits and build a bunch of platforms to install them. 
And the Sarco Traps never give any trouble or require any attention.” 

The fireman says: “‘] was about ready to throw up my job because 
I had to shovel so much coal that it was getting me. After they put in 
those Sarco Steam Traps it was easy to keep up steam with a whole lot 
less coal to shovel.” 

Sarco Steam Traps are self-adjusting for any steam pressure from T > 
0 to 100 Ibs. They have no floats, buckets or intricate parts to cause Sess’ Seeaan Trap 
trouble. 

They are opened by condensation and closed by steam. Conse- 
quently they cannot freeze. Moreover, Sarco Steam Traps drain 
condensate as soon as it forms and return it to the hot well while still 
hot, so less coal is required to convert the condensation back into 
steam. Another important feature is that they cannot air bind. 


FREE Trial | 
a - Let us send you a Sarco on 30 days’ free trial. If not more than 


satished with it, you may return it and the trial won't cost you one . 
cent. Write for Catalog E-95, or mail the convenient coupon. 


SARCO COQO., Inc. 


183 Madison Ave. _.. New York City 


Oe galt me mmeneeht, uc 





2 Steam Trap 

{| Sarco Co.,Inc., — ; | 
| 183 Madison Ave., New York ; | 
| DC Send a Sarco Steam Trap on 30 days’ free trial ] 
! as follows: Size........ for pressure. .... .. . Ibs. 1 
! C Send a copy of your Booklet E-95 i 
| . 1 
FORM sc Pea re es OR SU ae OE ee BR 2 | 
| PNR cack bets os be Re ea Pes ae ees i 
I 
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Booth 


to power plant users of cleaning material. 
The display will contain interesting compari- 
sons of exchanger and condenser tubes and 
all other power plant equipment, before and 
after cleaning with Oakite. 


ee er een ee 
Cleveland, Ohio. 
Cine Fie fish ob dicks hae s+ 0% ...619 


501 Fifth Ave., New York, N. Y. ; 
Exhibit consists of samples of Okonite Rub- 
ber, Varnished Cambric, and Paper Insu- 
lated Super high-tension Power Cables, 
Friction and Rubber Insulating Tapes, Port- 
able Cords and Flexible Power Cables. 


Okonite Callender Cable Co. (Inc.)..........619 
Paterson, N. J. 
Olsen, Tinius, Testing Machine Co...........17 


500 N. 12th St., Philadelphia. Pa, : 
Will demonstrate their very latest production 
type ‘“‘Cloudburst’’ Hardness ester and 
Method of Superhardening Steel, which will 
be in operation. There will also be demon- 
strated the very latest Herbert Pendulum 
Hardness Test equipment, and the very 
latest Olsen Production Type Direct Motor 
Driven Brinell Hardness Test Equipment, as 
well as the latest. Hardness Testing Equip- 
ment for testing rubber. There will also be 
demonstrated equipment for determining the 
drawing quality of sheet metal or strip steel, 
together with various sizes of Verifying or 
Proving Rings for both testing machines as 
well as for checking Brinell Hardness Testers. 
There will also be on exhibit the very 
latest Olsen Type of Extensometer and 
Strain Gages, as have been developed up to 
the present time. For balancing rotating 
parts, they will demonstrate their very latest 
development in the Olson-Lundgren Dyna- 
mic Type of Balancing Machine, operating 
on centrifugal high tension spark principle. 
For balancing statically, one of the very 
latest Olsen-Lundgren Automatic Weighing 
Static Balancing Machines will be demon- 
strated. In addition to this equipment will 
be demonstrated the Olsen-Lundgren Auto- 
matic Weighing Connecting Rod Weighing 
Scale for classifying connecting rods with 
respect to their center of gravity. 


Oxweld Acetylene Co. a ia ARS fat hc ac 334 
30 East 42nd St., New York, N.Y. | 
Manufacturers of Oxyacetylene Welding and 
Cutting Outfits. Also supplies. 


Paige & Jones Chemical Co......... os Si ee 
ammond, Ind. 

The exhibit will consist of a model of the 
Paige & Jones Upflow Zelolite Softener; a 
chemical feeder with samples of Paige & 
Jones Chemical Boiler Water Treatment; a 
working exhibit of a Paige & Jones Lime 
and Soda type of softener-chemical-feed 
featuring the Electro-Magnetic proportioner 
and meter control. Sample of new coagu- 
lant Ferric-Alumina. 


i ke Sere ws eee 
1440 Broadway, New York, N. Y. 
Showing data about the power consumption 
in the manufacture of pulp and paper on the 
North American Continent. Publications 
will be on display. 


Paper Trade Journal.............. .521 
10 E. 39th St., New York, N. Y. 


Parker Appliance Co 
10320 Berea Rd 


655, 656 
Cleveland, Ohio 
See Adv. Page 79 
Will exhibit a complete line of PARKER 
TUBE COUPLINGS, Valves, Tube Benders, 
Flaring Tools and similar products. The 
line includes Fittings in brass, steel, monel 
metal, aluminum alloy and other industrial 
requirements. Various power plant plumb- 
ing assemblies, such as flow meter hookups, 
condensation test coils, draft meter valve 
manifolds, water column blowdown lines 
and similar power plant units, will be as- 
sembled at this display. PARKER prod- 
ucts have gained great favor in the power 
plant as well as in the railroad industry and 
similar fields, where severe service requires 
a superior joint. Power plant engineers 
will find this exhibit interesting, as nearly 
every large power plant has PARKER TUBE 
COUPLINGS for instrument and similar 
small piping. PARKER Copper Plumbing 
is standard for the principal instrument 
manufacturers, such as Bailey Meter Com- 
pany, Brown Instrument Company and 
others. 





Booth 


body Engineering Cory 4¢ 
110 East 42nd St New ¥ oe mh 
See Adv. Page 2 

Will exhibit for the first time a recently 
developed, high capacity, combined Gas 
and Oil Burner that is designed along the 
same lines as their standard combined gas 
and oil burner. These burners are built to 
fire from 1000 Ibs. of oil per hour to ap- 
proximately 3500 Ibs. of oil per hour or the 
equivalent gas and are installed either in 
the top of fire vertically downward or in the 
floor to fire vertically upward, the latter ar- 
rangements now being the more popular. 
The three-fuel burner, as it is called, is de- 
signed to burn either oil, gas or pulverized 
coal, separately or in combination with the 
same degree of ease and efficiency as either 
of the fuels can be burned with a burner. 
The three-fuel burner is being exhibited this 
year, due to the increasing interest shown in 
those parts of the country where the price 
differential between oil, gas and coal is sub- 
ject to fluctuation so that it is not possible to 
predict which of the three will be the most 
economical fuel to burn a year hence. 


Peerless Biectric Ces... 5... ccc aces 483, 484 
740 West Market St., Warren, Ohio 
Exhibiting Electric Motors of standard and 
special designs, Exhaust Fans, Window 
Ventilators, Furnace Fans and a line for 
spring delivery of Desk Fans in colors. 


Will exhibit their Universal Type High 
Speed Metal Sawing Machines in both 
6” X 6” and 9” X 9” sizes together with their 
Universal No. 2 Portable Pipe Threading 
and Cutting Machine. 


Pels, Henry, & Co. (Inc.)......... 5 ae 
90 West St., New York, N. Y. 
Exhibiting quadruple combination punch, 
plate shear, angle, bar and tee cutter and 
coper, in two sizes. Also angle bar and 
tee shear with diagonal slide. Also high 
throat punching machine for beams and 
columns. 


Pepins No-Jar Clutch Co... jebend coud ae 
67 Third Ave., Lowell, Mass. 
Exhibiting the Pepin No-Jar Clutch. Ex- 
hibit will show four clutches, one installed 
with a motor. 


Permutit Company 348, 444 

440—-4th Ave., New York, N. ¥ 
See Adi Page 97 

The principal and most interesting exhibit 
in Booth No. 348, will be a model of Water 
Softening and Filtering equipment such as 
is used in industrial plants. This model 
is about 4 feet long and is made exactly to 
scale after the design of a large commercial 
unit that delivers 100,000 gallons per day 
Also showing in Booth No. 444, Ranarex in- 
struments for recording CO: Gas Density, 
Ammonia Gas, etc. 


Philadelphia Goar Works i3 
Richmond and Tioga Sts., Philadelphia 
Pa 


See Adv. Page 83 
Will display Worm Gear, Spur Gear and Con- 
tinuous Tooth Herringbone Speed Reduction 
Units, together with standard types of Gears. 


Pipe-Saver Corp’n of America..............446 
Carthage, New York. 
Will exhibit PIPE-SAVERS, metal sleeves 
for the protection of threaded pipe end, 
guaranteed to double the life of threaded 
pipe. Service men at the booth wil! give 
practical demonstrations showing how the 
device protects piping. 


Pitts & Kitts Mfg. & Gonz Ce... ee 
91 Seventh Ave., New York, N. Y. 
Showing the following products: PERO 
PLAS, the plastic fire brick; PLASTIKOTE, 
the boiler wall covering; REDUCING 
VALVES; TRAPS: Full line of FLOAT 
and BALANCE VALVES; TEMPERA- 
TURE REGULATORS for liquids and etc.; 
THERMOSTATIC CONTROL for rooms; 
and HILL PUMP VALVE. 


I I SS 66.5:2 op thn epindnsacdeds. 319 
Pittsburgh, Pa. 
Will exhibit Pennsylvania Coals for steam 
process and gas uses, prepared by special 
cleaning plants for regulating continuous 
grade and quality. 





Booth 
Pittsburgh Piping & Equipment Co. , 434 
35th and Charlotte Sts., Pittsburgh, Pa. 
Will show various items of High Pressure 
Fabricated Piping material and will feature 
the ‘Pittsburgh Piping Creased Bend.”’ 


Plibrico Jointless Fire Brick Co... 
1840 Kingsbury St., Chicago, III. 
Exhibiting a model installation of Plibrico 
Jointless Furnace Lining. The Plibrico 
Flexo-anchor which prevents bulging, yet 
allows free movement with expansion and 
contraction. A model Plibrico Water Wall 
Installation. 


Powell, Wm., Co... ; .. .344, 345 
2521-31 Spring Grove Ave., Cincinnati, Ohio 
Will display: A complete line of Bronze, 
Iron and Steel Globe, Angle, Check, Gate 
and Safety Valves; also Oilers, Lubricators, 
Grease Cups, and sundry engineering ap- 


pliances. The display will be of an educa- 
tional nature. 
Power... F statins 42 
10th Ave. and 36th St., New York, N. Y. 
Power A 609 


as ; ey 
95 Bing St., E. Toronto, Ont. 
Exhibiting POWER AGE and FISHERS’ 
MACHINERY GUIDE, serving the steam 
and electric power and machine tool and 
industrial fields, respectively, in Canada. 


Power Engrg. & Fin. Pub. Corp’n, B Main Floor 
551 Fifth Ave., New York, N. Y. 


Power House...... ; ; 628 
153 University Ave., Toronto, Ontario 
Power House will exhibit copies of its regular 
issues, statistics regarding iis circulation 
and class of readers and will also have on 
display the Power House Survey, giving 
thorough illustrations and charts informa- 
tion which advertisers and prospective ad- 
vertisers will care to have. 


Power Plant Engineering....... 37 
53 W. Jackson Blvd., Chicago, III. 
Booth will contain sample copies of our 
November 15th and December Ist issues 
These may be had without charge. 


Prat-Daniel Corp’n 26. 26A 


183 Madison Ave., New York, N. Y¥ 
ee Ad: P e 8 

Will show their entire line of THERMIX 
products including the THERMIX plate 
type air heaters, THERMIX stream-line 
stacks and THERMIX cinder eliminating 
fans and stack. The main features of the 
exhibit will be their Type IV cinder eliminat- 
ing and dust collecting fan in operation, 
representative THERMIX stacks of dif- 
ferent types covering all ranges of operating 
conditions, as well as exhibits showing the 
detailed construction of our apparatus 
The new features and improvements to be 
shown include the latest type of cinder 
eliminating and dust collecting fans, together 
with our improved type of fan and rotor of 
special design for high drafts and with special 
—_—- to minimize wear and insure a long 
ife. 


Pratt & Whitney Co...... 631 
Hartford, Conn. 
Display will include No. 1-A Jig Borer com- 
lete with attachments and tool cabinet 
or holding all tools, as well as a feature 
display of Hoke Precision Gages together 
with thread and cylindrical gages of the var- 
ous styles. Will also disp!ay the iron 
plates known as “‘Eight Pieces of Iron.” 


Preferred Utilities Co. (Inc.)........... .303—305 
33 W. 60th St., New York, N. Y. 
Booth No. 303 will be used for the exhibition 
of the Hart Oil Burner. Booths 304 and 
305 will be used for the display of the 
Ray Fuel Oil Burner in all its types. 


Pyrometer Instrument Co.................. 202 
50 Howard St., New York, N. Y. 
Exhibiting OPTICAL, RADIATION, IN- 
SERTION and SURFACE PYROME- 
TERS, ULTA METERS. 


Quigley Furnace Specialties Co...............89 
56 W. 45th St., New York, N. Y. 
Will feature HYTEMPITE, the Quigley 
Refractory Gun, Quigley Acid-Proof Cement, 
and will demonstrate by a mechanical ex- 
hibit the resistance of Triple-A Protective 
Contings to acids, alkalies, moisture, grease, 
oils, etc. 


Continued on page 90 
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K HEAVY DUTY STEAM VALVES 
! are built for pressures up to 1350 lbs. 


The three valves pictured above are S&K Off- 
set Body Turbine Throttle Valves built for a 
steam station operating at 1200 lbs. pressure. 


The S&K Valve line includes stop, check, non-return, triple-duty, throttle, bleeder line, 
reducing, gate and atmospheric relief valves. An interesting bulletin for each type. 


Call on us at the Power Show 


Booth 616 





CHUTTE 1166 Thompson 5. 
GERTING puavspa, pa. 


16” Toggle Top 20” Inverted 


Non R ° ye ; Offset Bod 
‘ “a Valve Specialists for Over Thirty Years Throttle Valve 
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ar 3 4 i, (Inc.) . 
est Broadway, ‘New York, N.Y. 

E sxhibiting Rawlplug which are screw anchors 
made of jute fibre requiring a hole scarcely 
larger than the screw itself. When the screw 
enters the Rawlplug it is tightly compressed 
against the sides of the hole for the full 
length of the thread and not just at one point. 
The holding power of the Rawlplug is equal 
to or exceeds that of the present day anchor- 
ing devices. 


I iia ei as Scien 50:8 303 
170 Sutter Ave., ‘San Francisco, Cal. 
Manufacturers of Rotary Oil Burners. 

Reading Steel Casting Co. (Inc.).... .634, 635 


Bridgeport, Conn. 
Will exhibit a motor operated Gate Valve, a 
complete line of all series Steel Gate Valves 
and a complete line of Bronze Valves. Will 
have an interesting metallurgical display. 
Realty Paint Sales Co.. . 464, 465 
205 East 42nd St., New York, 'N. Y. 
Exhibit will consist of miniature buildings 
characteristic of users of their products. 


Reeves Pulley Co......... 
Columbus, Ind. 
The feature will be new designs of REEVES 
Variable Speed Transmissions which have 
been developed for many different types of 
requirements for variable speed control 
These will include the automatic electrical 
control, the electrical remote control, the 
vertical design transmission equipped with 
motor base, and several other special units. 


Reeves Pulley Co. of New York...........34,35 
76 Dey St., New York, N. Y. 

Refractory & Engineering Corp’n 25-25A 
280 Madison Ave., New York, N. Y 
Manufacturers of Refractory Cements 

Reliance Elect. & Engrg. 542, 543 


Co. ; 
1088 Ivanhoe Rd., Cleveland, O. 
Products shown are: (1) 1 h.p., 900 r.p.m., 
A.C. motor (2) 25 h.p., 900 r.p.m., A.C 
squirrel cage motor. (3) 5 h.p. 1740 r.p.m., 
fully-enclosed fan-cooled motor. (4) 15 h.p., 
1150 r.p.m., Reliance D.C. heavy-duty motor 
(5) 20 h.p., D.C. motor-provided with semi 
enclosing and fully-enclosing covers. (6 
3'/2 k.w., A.C.-D.C. Motor-generator set 
mounted on new type welded base 


Reliance Gauge Column Co. 81, 82 
Cleveland, Ohio. 
Manufacturers of Cocks, Gage; Floats, 


Nickel; Gage; Water; 
Renold, Hans (Inc.).... soe eee 
200 Hudson St., New York, N. Y. 


Manufacturers of Power Transmission 
Chains and Sprockets 


Water Columns 


Richardson Scale Co...... 
Clifton, N. J 
Will display a full size unit of a Richardson 
Apron Feed Automatic Crushed Coal Scale 
which is an automatic scale of the hopper 
type fed by means of an endless apron 
feeder built in as an integral part of the 
machine. Will also display a full size Rich 
ardson CONVEY-o-WEIGH. 


Riley Stoker Com. ceendee 
Worcester, Mass. 
Will exhibit one of their up-to-date No. 4 
pulverizers, together with a No. 4 Riley 
Flare Type Burner. Also will exhibit a 
section of Riley-La Mont Water Wall. Also 
showing complete Jones Stoker including the 
Riflex Stoker Drive Unit. 


Robins Conveying Belt Co..... ooo cad 
15 Park Row, New York, N. Y. 
Will exhibit a working model of the Robins 
Gyrex Screen, as well as several of our Tim- 
ken Roller Bearing Equipped Troughing 
Idlers for Belt Conveyors including our new 
demountable type. 


Roller-Smith Co........ 
233 Broadway, New York, N. Y. 
Will exhibit their switchboard and portable 
type electrical measuring instruments, in- 
dicating and graphic styles, A.C. and D.C. 
in various case designs. Will show relays 
of different types. Also will exhibit repre- 
sentative types of air and oil circuit breakers. 
Will have electrically operated air and oil 
circuit breakers mounted on panels with in- 
struments and other accessories which will 
show operating characteristics. 


14B, 15B 
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Booth 
Rome Brass Radiator Corp’n........... 447-449 
1 East 42nd St., New York, N. Y 
Will show Robras Radiators of various types, 
Roblast encased units for fan work, and their 
new Aulbras water heaters. 


Roth Bros. & Co. ee 627 
1400 West Adams St., Chicago, Ill. 
Manufacturers of E lectric Motors and Gen- 
erators. 


Roto Company....... 11 
Sussex Ave. and Newark St., Newark, N. J. 
Manufacturers of Mechanic: al Tube Cle: aning 
Equipment for boilers, condensers, econo- 
mizers, evaporators, etc. Also Hand Hole 
Seat Scrapers and Cap Cleaning Machines. 

Rotor Air Tool Co.. 653 
5905 Carnegie ‘Ave., ‘Cleveland, Ohio 
Exhibiting a complete line of portable 
Pneumatic Grinders, Buffers, Sanders and 
Drills, including the new Die Grinder and 
D-O Grinder, also the E-O, E-1-C, E-2C, 
E-4C and E-40-C Drills, ranging in drilling 
capacity from 4” to 1”, and attachments 
and accessories. 

Ruggles-Coles ae So 
120 Broadway, New York, is Se 
(See Hardinge Co.) 


Ryerson, Jos. T., & Sons (Inc.) ot 433 
P. O. Box 484, Jersey City, N. J. 
Will have on exhibition a general line of iron 


30 


and steel commodities including Safety 
Treads, Grating, Babbitt Metal, Small 
Tools, Machinery, Boiler Fittings, Rein- 


forcing Material, Stainless _ Iron Sheets, 
Tool and Alloy Steel, Special Sheets, etc 


Sarco Co. (Inc 33 
183 Madison Ave., New York, N. Y 
See Adv. Page 


Will show various types of Steam Traps for 
the industrial field, standard and special 


Temperature Regulators for hot water 
service tanks, industrial processing, dry 
kilns, etc. Will also show a line of regulators 


for refrigeration work, suitable for tempera- 
tures from 0 up. A special feature will be 
the complete Sarco heating line, including 
Inlet Valves, Thermostatic Traps, Blast 
Traps, Air Eliminators, and other apparatus 
required for low pressure vacuum and vapor 
heating systems. 
Sauerman Bros. (Inc.) : 

470 S. Clinton St., Chicago, Ill. 
Exhibit consists of a model equipment 
showing a typical coal storage layout which 
show the Sauerman Crescent Power Scraper 
stocking out and reclaiming coal. Will 
also show a new model equipment stocking 
out and reclaiming sand, gravel and stone. 
Both of the model equipments will show the 
Sauerman Crescent Scraper, Electric Hoists, 
Operating Cables and Blocks which are an 
exact duplicate of the latest Sauerman 
Durolite blocks. 


Savage re... , 654 
eal Tenn. 


Will exhibit and operate their line of Gray 
Metal Cutters which is an essential machine 
tool to any shop cutting sheet metal shapes 
Also will exhibit samples of the work done 
by these machines in various lines of industry. 


Sayre & Fisher Brick Co... .... 2.0. cece: 489 
Sayreville, N. J. 
Will exhibit three of their “SAFISCO” 
products; namely, “Safisco’’ Fire Brick 
Cement, “‘Safisco’’ Ground Fire Brick, and 
“Safisco” Fire Brick Shapes. 

ae Valve ate. Ce 

2527 No. Bodine St., Philadelphia, Pa. 

Will exhibit Steam, Water, Air and Oil 
Specialties; Pressure Reducing Valves, Regu- 
lators, Altitude Valves, Relief Valves, and 
Pressure Controls. 

Schaefer, Frank H., Co......... reer 413 


Philadelphia, Pa. 
Exhibiting By-Pass Valves. 


564-569 
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Schutte & Koerting Co 616 
1166 Thompson St., Philadelphia, Pa 
See Adv. Page 89 


Exhibit will include Toggle Top Stop Check 
Valve built for 2000-lbs., working pressure, 
Gear Pumps for fuel and lubricating oils, 
Trip Throttle Valve for turbines, steam jet 
and water Jet Primers for pumps, Oil 
Cooler, Oil Burners, Boiler Feed Injectors 
and other Power Plant Equipment. 





Booth 
Schweiger Furnace Corp’n a 211 
50 Church St., New York, N. Y. 
Manufacturers of Boiler Furnaces. 
OUUI ME CRs. nc cccccsccceccccececs 69 


Waterbury, Conn. 

Will exhibit Scovill Cup Drawn Admiralty 
Condenser Tubing and will feature a new 
method for securing the condenser tubing 
into the tube sheet without the use of packing 
or ferrules. Will also exhibit brass, bronze, 
and nickel silver sheet, rod, wire, and tubing 
and a display of cap and machine screws in 
brass and steel. 


Scully-Jones & Co...... re : 263 
2012 West 13th St., Chicago, III. 
Exhibiting Production Tools, for Drilling, 
Tapping, Milling, Reaming, Counterboring 
and Spot Facing Operations, featuring the 
“SCULLY-JONES” principle of ‘Drive by 
the Square” and ‘‘Center by the Shank.” 


Sharples Specialty Co..... 45 

~— and Westmoreland Sts., -» Philadelphia, 
a. 

Will exhibit a Presurtite, or totally-enclosed 
Super Centrifuge, a Laboratory model, a 
cross-section machine, and also a new type 
Centrifuge, known as the 20” Horizontal 
Centrifuge, designed to load and unload while 
operating at full speed. 


a, J. R., Jr. (Inc.) . : 422 
100 Greenwich St., New York, N. Y. 
Will show samples of Photographs of Ma- 
chinery, Boiler Plants, Engineering equip- 
ment, as well as enlargements of same 
Will feature our ‘‘Lo-Cost’”’ photographic 
prints which are 8 X 10 photographs 
printed on a special paper by photographic 
process. 


Shepard Niles Crane & Hoist Cor 
370 Schuyler Ave., Montour Patls, 
Will exhibit two of their new compact Hoists 
in operation and also have an educational 
display of enlargements from photographs 
showing installation and portrait views of 
their equipment. 


230, 231 
N. %. 


one A gee & Mfg. : 547 
14th St., New York, N. 

The exhibit consists of Magnetic Relays for 
all applications requiring less than 20 ampere- 
contact capacity; electrically operated 
audible signals of all types; a complete SIG- 
NAL CALL code calling system, specially 
suitable for industrial plants, and complete 
interior FIRE ALARM SYSTEM. 


Silent Hoist Winch & Crane Co..... 
762 Henry St., Brooklyn, N. Y. 
Will exhibit SILENT HOIST motor truck 
Winches and Cranes; Telescopic Ash Hoists, 
hand and = electric; Electric Capstans, 
Winches, Car Pullers and Barge Movers; 
Cargo Winches, Dock Winches and Boat 
Hoists, Worm Gear Speed Reducers. 


548, 549 


Simplex Valve & Meter Cx 76 
6753 Upland St., Philadephia, Pa 
See Adv, Page 9! 


Will exhibit Simplex Boiler Feed and Con- 
densate Meters of the Indicating, Recording 
and Totalizing Type for ise with Simplex 
Venturi Tubes. 


Smidth, F.L., & Co 318 
225 Broadway, New York, N. ¥ 
See Adv. Page I1! 


The Lenix Short Center Belt Drive will be 
exhibited. Special attention will be given 
to the silent operation of a fine piece of ma- 
chinery. The short pulley centers not only 
possible, but preferable, with the Lenix, 
will be featured. High belt speed with 
safety, automatic adjustment of belt tension 
to meet varying loads will also be demon 
strated. 


Smith, David H., & Son. 
Sill Second Ave., Brooklyn, my; 
Manufacturers of Machine Tools. 


ee ae eee 272 
1912 South Main St., South Bend, Ind. 
Featuring Gast Compressed Air Separators 
and Gast Compressed Air Aftercoolers. 
The Gast Air Separators will be shown in 
operation. Water will be admitted with the 
air to demonstrate that separator will re- 
move every trace of moisture in the air. 


Continued on page 92 
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SIMPLEX METERS 


dovetail into 


the high-pressure program 





Along with the development of steam 
generating apparatus that work under 
pressures of between 1000 and 2000 
pounds, Simplex meters have advanced 
step by step. This has been made pos- 
sible by the selection of materials such 
as Seamless Steel Tubing and Steel 
Forgings. 





Tube 


speedy and accurate in recording vari- 


Simplex Venturi Meters are 
ations in rate of feeding. The uni- 
formly graduated flow dial permits the 
operator to read low flows accurately 
like the higher ones. 
— See one — 
Booth 76E Power Show, New York 
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Smith & Serrell 85, 86 
28 Washington Place, Newark, N. J. 
See Adv. Page 124 


In addition to showing entire couplings and 
sectional models of FRANCKE couplings 
that are now protecting more than 85,000 
drives from misalignment troubles, load 
shocks and vibrations, will have several 
typical installations where FRANCKE 
couplings are used. 


eB eee eer 612 
14 E. Jackson Blvd., Chicago, Ill. 
Display will include Snap-On Socket 
Wrenches, Ratchet Wrenches, Blue Point 
Engineer’s Wrenches, Boxocket Wrenches; 
also Snap-On sockets and special shanks for 
use on electric and pneumatic motors. Will 
show Snap-On ratchet wrenches in action. 


ect be heewacaweds sence eee 407 
Maspeth, N. Y. 

EE EE OEE EEE fers 407 
Hof-Saale, Germany 

South Bend Lathe Works.................. 459 


426 E. Madison St., South Bend, Ind. 

Will exhibit four New Model production and 
tool room Screw-cutting Precision Engine 
Lathes, with countershaft and motor drives, 
bench and floor legs, and standard and quick- 
change gears. 


Southern Power Journal.................... 10 
Grant yy Atlanta, Ga. 
Sowdon, W. K., Co. (Inc.) . tere 


342 Madison Ave., New York, ; % 2 
Representing: National Company (Inc.), 
Schade Valve Mfg. Co., Ernst & Co. 


Goemeer TUNIS CS... « occccceccccscses 452, 453 
499 New Park Ave., Hartford, Conn. 
Will exhibit the stationary vacuum cleaner 
or, as it is sometimes called, the pneumatic 
sweeping equipment. Will also exhibit one 
of their slow speed multi-stage vacuum 
cleaner machines with separator, and a 
complete line of hose and cleaning imple- 
ments for various applications. In addition, 
a ten Horsepower Spencer Turbo-Compres- 
sor. 


IN aaa bie cls been nck s 613,614 
6060 Rivard St., Detroit, Mich. 
Will exhibit Power Panels, Lighting Panels, 
Safety Switches; Industrial Controller Ap- 
aratus-Motor Starters; SQUARE-Duct 
ystem, Voltage Testers, Etc. 


Standard OF Co. 66 Te Yo... co ccc cscs: 207-209 
230 Park Ave., New York, N. Y. 
Exhibit will consist of an attractive display 
of the uses of Petroleum Products in the in- 
dustries. Fuel Oils, Automotive Oils and 
Industrial Lubricants will be featured. In- 
formation relative to new developments will 
be available. 


Star Expansion Bolt Co. ee 
141 Cedar St., New York, N.Y. 
Will exhibit a complete line of expansion bolt 
products and drilling devices for making at- 
tachments to masonry. 


ES a ee 456 
Athol, Mass. 
Will exhibit a complete line of Fine Mechan- 
ical Tools, such as Micrometers, Indicators, 
Gages and other Measuring Instruments, 
together with their complete line of Tungsten 
and High Speed Steel Hack Saw Blades. 


Steacy, Schmidt Mfg. Co................ ieee 
York, Pa. 
SS Oe 50 


1270 Niagara St., Buffalo, N. Y. 

Will exhibit three engines including one of 
their large Viking ‘‘2’’, 8 cylinder engines, 
probably the largest bore 8 cylinder gasoline 
engine and most powerful employed for 
stationary duty. The Sterling Dolphin 8 
cylinder engine has long been a most suc- 
cessful engine and is used for a variety of 
duties. 


Stevens Walden-Worcester (Inc.)...... . .642 
475 Shrewsbury St., Worcester, Mass. 
Manufacturers of Wrenches 


Stockham Pipe & Fittings Co........... 556, 557 
Birmingham, Ala. 
Will feature their new Stockham Fantz-Type 
Return Bend and a complete line of Stock- 
ham Fittings. No rolled-in tubes, stream 
line flow and simplicity are the cardinal 
points of the Stockham Fantz-Type Return 
Bend design. 





Booth 


Strong, Carlisle & Hammond Co............ 413 
Cleveland, Ohio 
In addition to their general line of Steam 
Specialties, which include, steam and gaso- 
line traps, vacuum and listing trap, stre ainers, 
non-return valves and engine stops; will 
exhibit recently perfected forged steel steam 
traps and globe valves for high pressures and 
temperatures. 


re ere 44A 
(Harrison Square) Boston, Mass. 
Will exhibit an Automatic Coal Crusher and 
Sampler for preparing coal samples. A 
Whirlwind Centrifugal Selector, a machine 
for dry classifying and separating materials 
between 60 mesh and 350 mesh, also exhibit 
of materials handled and the work done on 
them by various Sturtevant machines. 


I ne ae waswe 
1543 Fillmore Ave., Buffalo, N. Y. 
Will exhibit a small mechanical display in 
operation, showing Sumet Bearings in actual 
running operation in three different manners 
First, bearings running in water. Second, 
bearings in steam. Third, bearings running 
dry under a heat of about 550 degrees F. 
Will also have a display of numerous sizes 
and shapes in castings, together with our 
processed drawn rod. 


Sundh Electric Co. (Inc.) . 

Parkhurst at Ave. C, Newark, N. J. 
The exhibit will consist of representative 
standard apparatus and will include types of 
control particularly adapted for use in New 
York City. In addition the Bulletin 6013 
Aclinestor a new AC full voltage automatic 
starter will be shown. 


Supeiey Die Casting Co..... ened 
5 E. 70th St., Cleveland, Ohio 

Echibie will constitute a wide range of Die 
Castings made of Super Cast Alloys of Zinc, 
tin, lead and aluminum bases. In addition 
to the broad display of intricate and varied 
castings, they will show the development 
which obtains along the metallurgical lines 
of Super Cast Alloys. 


ai oi ets aid aie vin 0's nena 479 
200 Fifth Ave., New York, N. Y. 
Exhibiting Material Testing Machines of 
the Losenhausenwerk A. G. in Duesseldorf, 
Germany. Some new devices will be shown 
as Lathe and Drill Tool Testing Table, 
Hand Ball Tester and our new Wire Tensile 
Tester. 


eee 
18537 Euclid Ave., Cleveland, Ohio 
Will exhibit their complete line of Steam 
Specialties for Power Plants. The special 
feature will be a working exhibit of their 
latest type of feed water regulator in com- 
bination with their Type ““SLP” variable ex- 
cess pressure regulator. 

Sweet & Doyle Fdry. & Mch. Co....... 
Green Island, Troy, New York 
Will have on display a complete line of S & D 
Conversion Burners, including an operating 
display consisting of an S & D Burner in a 


. 435, 436 


227, 228 


coal boiler. 
ee | C. J., Mfg. Co. . 
8-88 Fait tiie St., Brooklyn, N. Y. 


td TAG Recording, Indicating and 
Controlling Instruments in the new round 
form case construction. A new model of the 
TAG Automatic Steam-Operated Controller; 
the new TAG Automatic Recorder-Con- 
troller. Other instruments exhibited are 
TAG Industrial Thermometers and Record- 
ing Pressure Gages, Barometers, Absolute 
Pressure Gages, U-Gages, etc. Testing In- 
struments for conducting all of the A.S.T.M. 
tests on lubricants and on fuel oils. Etched 
Steam Thermometers, Hydrometers, Hygro- 
meters, etc. 

Tallmadge, Webster & Co. (Inc.)............416 

hurch St., New York, N. Y. 

Manufacturers of Electric Heat Controls and 
Heating Apparatus. 


DONE TRIOS BOB. ono ccc ccc ccccess 601 
Rochester, N. Y. 
Will exhibit a complete line of Indicating and 
Recording Thermometers, Index (dial type 
Thermometers), Thermo-electric Pyrometers 
of the indicating and recording type, Mer- 
cury Column Vacuum Gauges, Barometers, 
Glass Engraved Stem Thermometers for test- 
ing, automatic temperature regulators, etc. 
Temngietee. eee . .288-290 
020 S. Central Ave., Chicago, tl. 
Eahibiting Simplex Jacks. 
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Texas Co 460, 461 
17 Battery Place, New York, N. Y¥ 
See Adv. Page 127 

Will exhibit Lubricating Oil and Grease for 
use on power generating and transmission 
units with special reference to conservation 
of power or limiting power losses due to fric- 
tion, through scientific selection of lubricants 
with reference to the work factor involved. 
The Texas Company has done considerable 
research work, based on the power saving 
factor of lubrication and has developed a 
number of new products during the past year 
for certain types of work and will produce 
others as their research work progresses. 


Thomas Grate Bar Co. oi corse 
Drawer 1111, Birmingham, Ala. 
Products to be shown:—Complete working 
models as well as full size castings covering 
the Thomas WSD (Wiggling-Shaking-Dump- 
ing) Grate equipment for burning coal, coke, 
small Anthracite, and mixtures of these fuels 
with refuse material, also Thomas ELLIP- 
TIC and Durable Stationary Grates. 


Tide Water Oil Sales Corp’n............. ISA 
11 Broadway, New York, N. Y. 
Showing a complete line of petroleum prod- 
ucts designed to meet the most exacting re 
quirements of industrial and power equip 
ment. Also featuring a Display of Tycol in 
dustrial lubricants and motion picture of 
plant lubrication. 


Time-O-Stat Controls Co. 
Elkhart, Ind. 
Manufacturers of Thermostatically and Elec 
trically operated Valves, Electric Thermo 
stats, Electric Switches, Electric Operated 
Regulators, Temperature Regulators and 
Electric Mercury Switches. 


Timken Roller Bearing Co.......... 
Canton, Ohio 
Exhibit will consist of an assortment of 
Tapered Roller Bearings suitable for use in 
different various sorts of power plant equip- 
ment. 


Toledo Pipe Threading Mach. Co. 
1425 Summit St., Toledo, Ohio 
Exhibit will be their complete line of Pipe 
Threading and Cutting Tools from %” to 
12”, also small Portable Pipe Machines, 
Power Drives, Work Benches and Vises. 


iis a i oi ia 6 oe we 288-290 
159 Varick St., New York, N. Y. 
Representing: Bearium Bearings (Inc.), 
Black & Decker Mfg. Co., Templeton, 
ed & Co., and Torchweld Equipment 


ere er 306, 307 


. 332, 333 


411, 412 


Tones Equipment Co. 
24 N. Carpenter St., Chicago, iil. 
Fchibiting Gas Welding and Cutting Equip- 
ment. 


Trane Co.. oss see 
Second and Cameron Aves., La Crosse, Wisc. 
Featuring a double arch’ with Concealed 
Heater installation showing cut-away con- 
struction and also a completed installation 
Unit Heaters, the other major feature of the 
exhibit. Will be supplemented with their 
Specialties and Pump lines. 

po er ee 267 

1338 W. Lafayette Bivd., Detroit, Mich. 
The Trerice Steam Trap has some very dis- 
tinctive features. The trap is constructed 
with a bucket on the bottom of which is a 
propeller which rotates the valve at each dis- 
charge. This insures the valve seating in a 
different place at each discharge and elimi- 
nates the possibility, to a large extent, of 
wire drawing. 


Tri-Lock Co 
5555 Butler St., Pittsburgh, Pa. 
Manufacturers of ventilated steel flooring 
and safety steps, steel armor-units for con- 
crete floors and stairways. 


Troy Engine & Machine Co 555 
Troy, Penna 
See Adv. Page 95 


Exhibit will be a small vertical steam engine 
turning over, and having a glass insert in one 
side with the interior of the engine illumi- 
nated so that the lubrication system is easily 
observed. This is an interesting demon- 
stration of what the modern self-oiling engine 
accomplished. 


Continued on page 94 
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L. J. Wing Mfg. Co. 


Forced Draft Blowers 


for Pressure or Heating Boilers 

















Featherweight 
Wing Turbine Blower Unit Heaters 


Featherweicht Unit Heater 
Type LC 





Wing-Scruplex Fans 
and Exhaust 


for Ventilating 












Motor Driven Blower 


Centrifugal 


for 


teal Turbines 
QC) pag#ties up to 50 H.P. 


The services of our engineers are at your dis- 
posal—either at our booth or at your own 
offices. 





Featherweight Unit Heater 
Type HC 

















Wing-Scruplex Exhauster 


Centrifugal Turbo-Bl@¥er 





Booth 61—Middle Aisle— Main Floor 





Wing Steam Turbine Wing-Scruplex Fan 
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Trumbull’Elect. Mfg. Co.........---eeeeees 3M These lines are Sigma Steel Valves and Fit- Rapiduction Pipe Threading and Cutting 


Plainville, Conn. : 

The display will consist of one large display 
board on which is mounted general purpose 
Safety Switches, Magnetic and Manually 
Operated Motor Startimg Switches and 
Panelboards. This will be supplemented by 
a special Magnetic Switch display board 
which will show the switch connected to a 
3 H.P. 220 V. 3 Phase Motor. 


Tube-Turns (Inc.)......-.-+---++2:: 
1256 Logan Ave., Louisville, Ky. 
Will exhibit their product, the Tube-Turn a 
seamless drawn fitting for pipe welding. The 
exhibit will demonstrate by model install- 
ations, photographs and the product itself 
the application of Tube-Turns to all kinds of 
piping. The exhibit also will show the range 
of sizes in which Tube-Turns are made. 


Unishear Co. (Inc)...........-.-.....-- 645, 646 
270 Lafayette St., New York, N. Y. 
Exhibiting complete line of Unishears, flat 
stock cutting machines; Mighty Midget 
Unishear-Small portable motor driven tool 
6% pounds; Models A-14 and A-10—Bench 
type, capacity 14 gauge and 10 gauge re- 
spectively; and Model O built on same 
principle with various frames adapted for 
inside cutting. 


Universal Gear Corporation......... 
327 S. LaSalle St., Chicago, Ill. 
Will exhibit the Heliocentric Speed Reducers 
in reductions from ten to one, to twelve 
thousand to one; as separate units and, also, 
built into the end frame of standard electric 
motors. Also will exhibit a Variable Reduc- 
tion Gear, having infinite variability and be- 
ing especially designed for a stoker drive. 
Also showing a line of Clutches. 


.. .405, 406 


617,618 


Universal Packing Corp’n......... ; 408 
108 Smith St., Pittsburgh, Pa. 
Van Dorn & Dutton Co... . .604 


2990 Woodhill Road, Cleveland, Ohio. 


Van Dorn Electric Tool Co........... 512,513 
Cleveland, Ohio 
Will have in operation: Electric Hammers, 
drilling, chipping and breaking concrete. 
Electric Screw-drivers and Nut Runners 
Driving screws in wood and tightening bolts 
and nuts. Also Electric Drills in various 
capacities drilling in iron and steel. In addi- 
tion there will be on exhibit the balance of the 
Van Dorn Line of Portable Electric Grind- 
ers, Tappers, Drills, Reamers and Accessories. 


Ws cence ccecceeccens sania 
20 Sargent St., Hartford, Conn. 
Will exhibit the following instruments; Me- 
chanical and Magnetic Counters for record- 
ing production on all types of manufacturing 
machines; Counters for use in offices on 
Typewriters, Billing Machines, Adding Ma- 
chines, Sorting Machines and also counters 
for many other purposes, such as Speed 
Counters and Hand Tally Counters. 


Vogt, Henry, Machine Co 266 
10th & Ormaby Sts., Louisville, Ky 
See Adv. Pages 118, 119 


Will exhibit their regular line of Drop 
Forged Steel Valves and Fittings for high 
pressure and temperature service. 


Vulcan Soot Cleaner Co......... er » aap 
Du Bois, Pa. 
Will show various parts of our Vulcan Soot 
Cleaner, including our type ‘“H,”’ self- 
contained Vulcan Valve Operating Head, as 
well as elements for various temperatures. 
These will include Chrome Alloy Crodon ele- 
ments for the most severe temperature condi- 
tions, Crodon for the low temperature por- 
tions of the boiler. 


pO eee 
156 S. California Ave., Chicago, Ill. 
Will exhibit a working demonstration of their 
Wallace Line of Portable Woodworking Ma- 
chines which are extensively used in all 
branches of the woodworking industry and 
in the manual training shops of schools and 
colleges. Will also exhibit and demonstrate 
this ‘‘Workace” Line of motor driven ma- 
chinery for the home workshop and light in- 
termittent industrial use. 


Walworth Co..................477, 478, 491, 492 
Statler Bldg., Boston, Mass. 
Will show four main lines of products. 


-637 





tings for high-pressure, high-temperature 
steam service; Bronze Valves; Chrome- 
Nickel-Iron Pipe and Stillson Wrenches. 


Warren, Killion & Clark Co.................413 
30 Church St., New York, N. Y. 
Representing: Strong, Carlisle & Hammond 
Co. and Frank H. Schaefer Co. 


Watts Regulator Co.............. dicate ae 
254 Lowell St., Lawrence, Mass. 
Will show Watts U-Tube_ Interchanger, 
Watts Type 35 Auxiliary Pressure Regulator, 
Type 1, 2, 5 Pressure Reducing Valves, Type 
9-10-11 Pump Governors, also line of Pres- 
sure Relief Valves, Damper Relief Valves and 
Hot Water House Heating Units and Water 
Pressure Reducing Valves. Will have under 
actual demonstration the Watts Type 40 
Temperature Pressure Relief Valve. 


Webber, F. M., Co...... ee 
420 Lexington Ave., New York, N. Y. 
Exhibiting various sizes and types of Char- 
avay Airplane Propeller Fans and Blowers. 
Exhibit will be wired so that Fans and Blow- 
ers can be operated. 


Webster, Warren & Co....... 
Camden, New Jersey 
Will exhibit equipment used in connection 
with Webster Vacuum, Webster Type ‘R’ 
and Webster MODERATOR Systems of 
Steam Heating also Webster Series ‘78’ 
Traps used in conjunction with process steam 
equipment and systems of steam circulation 


225, 226 


Westinghouse Elect. & Mfg. Co 
East Pittsburgh, Pa 
See Adv. Pages 120, 121, 130 


68, 487, 488 


Booth 68 will be devoted to the exhibition of 
a working model of the Link-Grate Multiple 
Retort Stoker. This is the latest design of 
stoker for large boilers and heavy sustained 
loads. Booths 487 and 488 will be devoted 
to the exhibition of a Westinghouse 150 Hp. 
type “AMD” mechanical drive turbine. 
This is the latest design of mechanical drive 
turbines for driving circulating pumps, cen- 
trifugal boiler feed pumps, blowers and other 
rotary apparatus. They may be connected 
to the driven machinery either directly, or 
through the medium of reduction gears. The 
centrifugal type speed regulating governor is 
used, as well as a positive acting emergency 
overspeed governor. The glands are water 
sealed to prevent steam leakage from the 
cylinder. Bronze nozzles and brass reversing 
chambers are used together with a balanced 
bronze inlet valve, controlled directly by 
the governor. The turbine casting is usually 
made of cast iron, but for special steam con- 
ditions cast steel is employed. It is split on 
the horizontal centerline and both the steam 
inlet and exhaust connections are made to 
the lower half of the cylinder, thus eliminat- 
ing the necessity of breaking steam joints 
when raising the cover for inspection of 
turbine interior. 


Weston Electrical Instr. Corp’n.......... 
614 Frelinghuysen Ave., Newark, N. J. 
Will exhibit a representative group of Elec- 
trical Indicating Instruments, both portable 
and switch-board A.C. and D.C. types. A 
feature of the exhibit will be a display of a 
set of Miniature A.C. Testing Instruments, 
together with the new but popular Weston 
Model 539 Portable Current Trans-former. 


Wheeler, C. H., a. Se Se en 77 
Lehigh and Sedgley Aves., Philadelphia, Pa. 
Several types of Radojet Air Pumps will be 
exhibited together with numerous pictures 
and photographs descriptive of the C. H. 
Wheeler Dual Bank Surface Condenser and 
other equipment as furnished to power 
plants, oil refineries, sugar refineries and 
other industrial plants. 


ET oc ck = lh b's Vid wre ooo o's <<< 
Chattanooga, Tenn. 
Manufacturers of the Biggs Underfeed 
Stoker. This machine is the center retort, 
side sump type and from 50 H.P. to 500 H.P. 


Whitney Metal Tool Co................ 454, 455 
110 Forbes St., Rockford, III. 
Exhibiting a line of Metal Working Punches, 
Shears and Angle Iron Machinery. 


Williams Tool Corp’n..................567, 568 
Erie, Pa. 
Exhibit will consist of one No. 6 Williams 





Machine, capacity 1 to 6”. Will also ex- 
hibit a new line of “‘Wilco’”’ pipe threading 
machines, capacity '/: to 4”. This machine 
uses high speed dies only. Will also exhibit 
the Williams Portable Pipe Threading Ma- 
chine, capacity '/4 to 2”. This machine will 
thread pipe up to and including 8” using uni- 
versal shaft to drive the geared handstock. 


WwW L.J.. Mfg. Co 
158 W. 14th St., New York, N. Y 
See Ad: f 


Will exhibit the following products: Turbine 
Blower, for forced draft,—for stokered and 
hand-fired boilers; Steam turbine, capacity 
up to 50 hp. for driving pumps, fans, etc.; 
Centrifugal turbine blower, for blowing gas 
producers, etc.; Compressed Air driven Tur 
bine Blower for mine ventilation; Motor 
driven forced draft Blower for low pressure 
boilers; Wing Featherweight Unit Heater, 
for all types of plants. 


Wood, Alan, Steel Co.... 536 
Conshohocken, Pa. 
Will demonstrate this Standard ‘‘A’’ Dia- 
mond and ‘“‘AW”"’ Diamond-ette Rolled Steel 
Floor Plates for all types of steel floorings, 
runways, cover plates, etc. The main fea- 
tures of this “AW” Floor Plate are _ its 
adaptability to power plant flooring, plat 
forms, etc. 


Woodworking Machinery Co. ; ee 
250 No. 11th St., Philadelphia, Pa. 
Will exhibit a complete line of Ball Bearing 
Woodworking Machinery. The ELEC- 
TRIC CARPENTER is a combination ma 
chine consisting of Band Saw, Circular Saw, 
6” Jointer, Hollow Chisel Mortiser, Vertical 
Shaper and Lathe combined in one machine 
Weighs 600 lb. The GREYHOUNDSLIDE 
SAW. Weighs 275 lb. Readily portable on 
the building operation. Beltless, ball-bear 
ing throughout. A parallel swing saw that 
will also rip, dado and can be used as a verti 
cal shaper. Single purpose machines: A 
complete line of Band Saws, Jointers 
Lathes, etc. 


Wright-Austin Co....... ‘ 28 
315 W. Woodbridge St., Detroit, Mich. 
Will exhibit their regular line of steam traps, 
three types, water columns with trimmings, 
steam separators, exhaust heads, pump 
governors and feed water regulators, but will 
lay special stress on their new “Airpel’’ 
Trap, which has been out now about one 
year and the “‘Kleervu’’ Gauge Glass Pro- 
tector and the “‘Crescent”’ Trycock. 

Wotiiee Beet, CO... coe. cccegeess 
Bridgeport, Conn. 
Exhibit will show Wright Hoists. A movable 
display will show a new display stand we are 
bringing out, on which to display Wright 
Hoists in any show room. 


346, 347 


“*X” Laboratories......... 256 
25 W. 45th St., New Yorl., N. Y. 
Will demonstrate ‘““X’’ Boiler Liquid, for 
quickly and permanently repairing all leaks, 
in steam and hot water, high and low pres- 
sure heating systems. 


Yale & Towne Mfg. Co.. 
Stamford, Conn. 
Exhibit will consist of Yale Material-Han- 
dling Equipment, including electric industrial 
trucks, tractors and trailers, Yale chain 
blocks, electric hoists, overhead traveling 
cranes and motor driven trolleys. Several 
new additions to their material-handling line 
will be on display including the Yale Model 
K24C four wheel steer, four wheel drive, 
heavy duty electric industrial tractor, the 
Yale Model K26, 6 wheel steer. 5-ton capac- 
ity, low lift elevating platform truck, also 
the new Yale Motor Driven Trolley. 


425, 426 


eR, eae as. oe 
Chestnut 
Will exhibit: A full line of YARWAY Seat- 
less and Double Tightening Blow-Off Valves 
for all pressures up to 1800 Ibs., including 
forged steel valves he both boiler blow down 
and water wall drain service. Various types of 
YARWAY Floatless Hi-Lo Alarm Water Col- 
umns and Sesure Inclined Gates. A new de- 
velopment in flat glass gage design will be 
exhibited for the first time. In addition to 
above will have on display—YARWAY 
Spray Nozzles, Hydraulic Operating Valves 
and Pipe Clamps. 


Advertisements of firms listed in color appear on pages indicated 
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QUALITY 
CONTROLLED 


An attainment of the manufacturing pro- 
cesses of The Garlock Packing Company 


Gartock-353 Oilblack Rubber Sheet is one of the 
resultant products of the Quality Controlled Proc- 
esses of The Garlock Packing Company. This 
commodity was developed after years of laboratory 
and field experiments to fill the demand for a sheet 
packing that would resist the deteriorating action 
of oils. 


The manufacturing of Oilblack Rubber Sheet 
Packing, from the compounding through the mixing 
of the batch on the rubber mills, the calendering, 
vulcanization and inspection, is supervised by 
Garlock Craftsmen. These skilled workers receive 
their training through many years of service in the 
Garlock Factories. 


The crude materials used in producing GARLocK-353 
have to meet our standards, by laboratory test, 
before acceptance. 


Oilblack Rubber Sheet Packing will give economical 
service when used against heavy or light oils, hot or 
cold water, steam, ammonia and alkali solutions. 


— 











oes GARLOCK 353} 





it the New York Power Show 
Booths 545 and 546 


ur Exhibit be your headquarte 


The Garlock Packing Company 


Manufacturers of Mechanical Packings 


Palmyra, N. Y., U.S. A. 
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STEAM ENGINES 


Better Speed Control— 
Dust Proof Construction 


TROY Engines are sturdily built 
and well adapted for driving fans, 
blowers, centrifugal pumps, vari- 
ous process machinery, stokers in 
institutions, office buildings, etc. 
(exhaust steam is available for 
heating and hot water supply), 
or for driving generators as main 
units or as auxiliary equipment, 


200 Ib. working pressure guar- 
anteed—special cylinders for 250 
Ib. working pressure and high 
superheat. 


TROY ENGINE & MACHINE CO. 
TROY, PENNA. 


118 W. Ohio St., Chicago, III. 
Distributors for Canada 
Riley Equipment & Supply Co., Ltd. 
Miranda & Schell Aves., Toronto 10, 
ntario, Canada 
Write for TROY ENGINE 
CATALOG—if you cannot visit 
the Power Show 




















Shown at the Power Show 


TROY civ oN 
OILING 


KORFUND 
VIBRO-DAMPERS 


Endorsed by leading Engineers 
to isolate Machine Vibration 


At the POWER SHOW we ex- 
hibit a TROY ENGINE mounted 
on KORFUND VIBRO-DAMP- 
ERS and running at regular speed. 


KORFUND  VIBRO-DAMP- 
ERS are particularly effective for 
isolating vibration and noise of 
machines which work with heavy 
and sudden impacts, machines of 
high rotative speeds and machines 
having excessive humming noises. 


The KORFUND CO., Inc. 


235 East 42nd St., New York 


In case you cannot visit the 
Power Show write for Bulle- 
tin on the KORFUND VI- 
BRO-DAMPER or the new 
Bulletin A on KORFUND 
BASE. 
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nis G & F Gears are used in 
Morris Machine Tools 





Exacting Quality-Absolute Accuracy 


characterize these fs KEA Be & 


Exacr ING quality and absolute accuracy have become tradi- 
tions in the machine tool industry. The fact that G & F gears are 











G & F Products: now being used by many of the larger machine tool manufac- 
Drop, Flat Hammer and turers is a tribute to the efficiency of our methods and the quality 
Upset Forgings, Cut Gears of our product. 


Speed Reducers 
Rolling Mill Machinery 
Special Machinery 


The Mor-Speed Radial Machine is a typical example of the use 
of G & F gears in a machine tool. All gears are cut from forgings 
supplied by our own Forge Division. They are hardened and 
broached, with heat treated splines, shafts and spindles. Speed 
and feed changes in this machine are located in the head, the 
entire unit running in oil. 


The engineers who design G & F gears are experts in gear design 
and construction. The actual production is carried out by highly 
skilled operators. Then comes careful inspection and rigid tests. 
Such a combination of facilities enables us to successfully meet 
your most exacting demands for machine tool gears. Send us 
specifications for your next job. 


GEARS 4xD FORGINGS 


INCORPORATED 
GENERAL OFFICES 
3130 WOODHILL ROAD 


CLEVELAND - OHIO -U.S.A, 


District Sales Offices: Chicago - Pittsburgh - Detroit - Buffalo - New York - Milwaukee - Indianapolis 
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Boiler scale contains magnesia, one of 
the best heat-insulating materials there is. 
Imagine how much fuel this scale wasted. 


l’s inch of scale every two weeks 


before soft water was used 


= chief engineer of a certain Los Angeles manufactur- 
ing plant was troubled for many years by boiler scale. 
He had a hard problem to contend with because his water 
supply came from a deep well and contained a lot of scale- 
forming minerals. In addition, his 350 h.p. Hawkes boiler 
was operated at high rating on shavings a fuel, and the 
hot spotty fire was continually burning out boiler tubes. 


Scale formed so rapidly in the tubes that it deposited 14 
inch thick in two weeks’ time, causing frequent turbining, 
which had to be done on Sundays. Boiler compounds of 
various kinds were unable to overcome the difficulty. 


Realizing that boiler repair and maintenance was costing 
entirely too much and that the water supply was the base 
of the trouble, two Permutit Water Softeners were installed. 
[he company wrote us as follows as to their experience: 

““We were having a great deal of trouble from boiler scale, and finding 

it necessary to wash the boiler once a week, with loss of time due to 

tube replacements and such. Since installing Permutit Equipment 

we have had no scale, and much more soft water than we were 
promised. The replacement of tubes and other boiler repairs has been 
steadily decreased, while the operation of the boiler and plant has 
been 100% more efficient. Permutit has solved our boiler scale prob- 


lem and we are glad to recommend it to those who are having this 
trouble.” 


It will pay you to know more about this subject of water 
supply—to learn what the experience of other chief engi- 
neers has been. Our booklet, “Reducing Fuel and Boiler 
Plant Operating Costs,” covers the subject fully. It is 
authoritative and answers many of the day-to-day prob- 
lems you meet in your work. Send for a copy of this free 
booklet to-day. There is no obligation. 


The Permutit Company 


APPARATUS FOR REMOVING ImpuRITIES From WATER 





Main Orrice: 440 FourtH Avenue, New Yorx— 





= The 
a Permutit 
Company 
440 Fourth Ave. 
New York 


Please send me your free booklet 
“Reducing Fuel and Boiler Plant 
Operating Costs.”’ 






Company. 





& 
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A.S.M.E. 1929 Annual Meeting Program 


New York, December 2 to 6, 


(The Conference of the Local Sections Delegates will begin Sunday, December 1, at 2 


Monday, December 2, 9:30 A.M. 


Council Meeting 
Conference of Local Sections Delegates 
Simultaneous Sessions on 
Hydraulic Power 
Power—Steam or Hydro or Both, WM. W. Terrt 
Increased Kilowatt Output of Adjustable-Blade Propeller Tur 
bines, C. R. MARTIN 
Mechanical Vibrations in Penstocks of Hydraulic-Turbine In- 
stallations, J. P. DEN-HARTOG. 
Applied Mechanics (I) 
Factor of Safety and Working Stress, C. RICHARD SODERBERG 
The Mechanics of the Plastic State of Metals, A. NADAI 
1:00 p.m. Luncheon of Council and Local Sections Delegates 
2:00 p.m. Simultaneous Sessions 
Machine-Shop Practice 
Quality Control and Production Gages, EARLE BUCKINGHAM 
Progress Report of Machine-Shop Practice Division 
Hydraulic Turbines 
Changing Requirements in Hydraulic Turbine Speed Regulation 
FORREST NAGLER 
Mechanics of Hydraulic-Turbine Pressure Regulation, A. PFAt 
Progress Report of Hydraulic Division 
Applied Mechanics (II 
Torsional Vibration Dampers, J]. P. DEN-HARTOG and J. ORMON 
DROYD. 
Power Test Codes Public Hearing 
Test Code for Liquid Fuels 
2:15 p.m. Conference of Local Sections Delegates 
2:30 p.m. Council Meeting 
8:00 p.m. Business Meeting 
8:30 p.m. Open House 
Ladies Annual Get-Together 


Tuesday, December 3, 9:30 A.M. 


Conference of Local Sections Delegates 
Simultaneous Sessions on 
Fuels ; : 
Soot Particles in New York City Air, E. E. Free 
Progress Report of Fuels Division 
Materials Handling (1) 
The Application of Aerial Tramways to Long and Short Hauls 
M. P. MORRISON 
Progress Report of Materials Handling Division 


Aptlied Mechanics (111) 
Natural Frequency of Gears, R. E. PETERSON 
The State of Stress in Full Heads of Pressure Vessels, W. M 
COATES 
2:00 p.m. Simultaneous Sessions 
Economics of Delivery Vehicles 
Economic Aspects of Gasoline-Operated Commercial Vehicles 
R. E. PLIMPTON. 
Discussion on the Economics of Delivery Service 
Cutting Metals—Jointly with Machine Shop Practice Division 
Turning with Shallow Cuts at High Speeds, H. J. FRENCH and 
T. G. DIGcGcEs. 
Power Required to Drill Cast Iron and Steel, O. W. Boston and 
C. J. OxForD 
A Test Code for High-Speed Steel for Turning Tools, L. H 
KENNEY. Report of Sub-Committee D on Properties of Ma- 
terials of the Special Research Committee on Cutting of Metals 
Present Practice in the Use of Cutting Fluids, S. A. McKer 


Progress Report No. 2 of Sub-Committee on Cutting Fluids 


Mechanical Springs 
The Radially Tapered Disk Spring, W. A. Brecnt and A. M 
WARHL. 
Present Status of the Mechanical-Spring Art, J. K. Woop 
Elastic and Inelastic Behavior in Spring Materials, M. F. Sayre 
Fifth Progress Report of Special Research Committee on Me 
chanical Springs. 
2:15 p.m. Conference of Local Sections Delegates 
8:30 p.m. Report of Nominating Committee 
Introduction by President-Elect 
Engineers in American Life, L. W. WALLACE and J. E 
HANNUM. 
Reception and Dance. 


Wednesday, December 4, 9:30 A.M. 


Simultaneous Sessions on 
Use of Engineering Literature - : 
What the Engineering Societies Library Does for Engineers, 
HARRISON W. CRAVER _ : 
The Value of Engineering Periodical Literature, J. E. HANNUM 


Department Management 
Management of Service Department. Budgeting and Wage In- 
centive Applied to a Large Organization, WILLIAM B. FERGUSON 

and Tom H. Buarr. 
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:00 p.m.) 
Wednesday, December 4 (Continued) 


Lubrication—Jointly with Machine-Shop Practice Division 
Performance of Oil-Ring Bearings, GrorGe BR. KARELITZ 
The Service Characteristics of Diesel Engine Lubricating Oil 
\. E. Flowers and M. A. Dierricu 
2:00 p.m. Simultaneous Sessions on 
Education and Training for the Industries of Non-Colleee Ty pe 
Report on the Study of Non-College Technical Education, W. E. 
WICKENDEN 
Suggestions for Encouraging Education and Training for Industry 
H. S. FAK 
Student Branches 
Steam Tables Research 
6:30 p.m. Annual Dinner, Hotel Astor 


Thursday, December 5, 9:30 A.M. 


Simultaneous Sessions on 


Sym ium on Production Management 
Advantages Derived from the Simplification of the Fundamental 
Formulas for Economic Production Quantities, FAIRFIELD E 


RAYMOND 
Twelve Years’ Experience with Economic Production Quantities 
C. H. Best 
The Use of Economic Manufacturing Quantitie 
KENT 
Central-Station Power 
Progre ss Report of Power Division 
The Effect of Large Boilers Operated at High Capacities on the 
Operating Characteristics and Investment Costs of Boiler 
Plants, F. S. CLARK 
Performance of Modern Steam-Generating Units, C. F. Hirsu 
FELD and G. U. Moran 
Railroad 
Locomotive Auxiliary Power Mediums, Georce W. ARMSTRON( 
High-Pressure Locomotives, A. F. StuEBING 
Progress Re port of Railroad Division 
Oil and Gas Power 
Progress Report of Oil and Gas Power Division 
The Gas Engine and Its Application in Oil-Field Er 
Gro. L. Rep 
Progress Report of Special Research Committee on Diesel Fuel 
Oil Specifications 
2:00 P.M. Simultaneous 
Railroad (Il 
Heat Transfer in the Locomotive Superheater, Lawrorp H. Fry 
Metallurgy in the Railroad Field, CHARLES MCKNIGHT 
General 
Working Stresses for Steel at High Temperatures, D. S. Jacorus 
A Study of Tin-Base Bearing Metals, G. B. Kareuitz and ©. W 
ELuis 
Symposium ¢ 1pplication of Geometrical Similarity and Dimen 
tonal Analysis in Fluid Flox 
Quantity-Rate Fluid Meters, Ep. S. Smitn, Jr 
Similarity: Limitations in Its Application to Fluid Flow, J]. M 
SPITZGLASS 
The Flow of Fluids Througn Orifices in 6-In. Pipe, S. R. BEITLER 
and PAUL BUCHER 
Reports of the Sub-Committees of the Fluid Meter Committee 
3:00 p.m. Ladies Annual Tea 
Evening College Reunions 


Friday, December 6, 9:30 A.M. 


Council Meeting 
Simultaneous Sessions on 
Boiler Feedwater Studie 
Recent Instances of Embrittlement in Steam Boilers 
G. STRAUB 
Lleronautlics 
Recent Developments in Aircraft Engine, Joun H. Gerssr 
Factors in the Design of Commercial Airplanes, CHarLes T 
PORTER 
Progress Report of Aeronautic Division 
Textiles 
General Design and Operating Features of Range or in-Train 
Drives for Finishing Plants, WENDELL S. BROWN 
Progress Report of Textile Division 
2:00 p.m. Simultaneous Sessions on 
Rail-Motor Cars (Railroad and Oil and Gas Power Divisions Jointly 
The Design and Application of Rail-Motor Cars, C. O. GUERNSEY 
Discussion on Rail-Motor Car Maintenance 
Refrigeration (Jointly with A.S.R.E.) 
The ermodynamics of Air Cooling, BARTON H. Corrry (contributed 
by A.S.R.E.) 
Engineering Computations for Air and Gases, SANFoRD A. Moss 
and C. W. Smiru 
Furniture Production 
From the Master Cabinetmakers to Woodworking Machinery, 
J. D. and MARGARET S. WALLACE. 
Modern Method of Manufacturing Classical Furniture, HARRY 
KIMP 
Progress Report of Wood Industries Division 
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. . . The nearest thing to 


perfection in smooth, positive, 
unfailing power transmission 


Link-Belt Silent Chain is selected 



























by many users because of its abil- 
ity to transmit power at uniform, 
sustained speeds, without loss or 
slip, materially helping in main- 
taining the maximum production, 


and making a high grade product. 


Truly, Link-Belt Silent Chain is 
the nearest thing to perfection in 
smooth, positive, unfailing power 
transmission. It is flexible as a belt 
—positive as a gear—more efhi- 
cient than either. It operates on 
short or long centers, and when 
enclosed in a Link-Belt dust-proof, 
oil-retaining, safety casing, makes 
an ideal drive- 

Send for Silent Chain Drive Data 
Book No. 125. 


Drives 14 to 60 H.P. carried in 
stock by distributors in many cities 
for immediate delivery. 


LINK-BELT COMPANY 
Leading Manufacturers of 


Elevating, Conveying and Power Transmission 
Chains and Machinery 


INDIANAPOLIS, 501 N. Holmes Ave. 
PHILADELPHIA, 2045 W. Hunting Park Ave, 
CHICAGO, 300 W. Pershing Road 
SAN FRANCISCO, 19th and Harrison Sts. 
Offices in Principal Cities 


ms 





3795-B 


LINK-BELT 


SILENT CHAIN DRIVES 
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LEHIGH 










% »» The illustration at the left is a layout of the 
Fuller Lehigh Direct-Fired System with 
“ Bailey Slag-Tap Furnace for a large cen- 
a tral-station boiler designed for 350,000 Ib, 
> of steam per hr. 










LEMIGH 
» PUVERIZER 


At the right is the layout of the Fuller Lehigh 
Direct-Fired System with Bailey Hopper- 
Bottom Furnace in an industrial plant. The 
steaming capacity of this boiler is 90,000 
lh, of steam per hr. 
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Pulverized-Coal Firing 


MONG the noteworthy advances in pulver- 
ized-coal firing accomplished by the Fuller 
Lehigh Company during recent years are: (1) 
The development of basically sound principles 
of coal pulverization; (2) The application of the 
direct-fired system to boiler units of all sizes 
and (3) The development of burners and fur- 
naces which permit the full advantages of pul- 
verized-coal firing to be realized in boiler units 
of practically all capacities. 


PULVERIZATION—There are no parts requir- 
ing lubrication within the grinding zone of 
Fuller Lehigh Pulverizing Mills and the fineness 
of pulverization is not affected by wear of the 
grinding parts. Recent developments have been 
along the line of smoother operation, greater 
capacity, lower power consumption and _ the 
application of constant-speed drive for direct- 
fired installations. 


DIRECT-FIRING—The Fuller Lehigh System 
of Direct Firing including its Turbulent Burners 
and Water-Cooled Furnace Construction is ac- 
cepted as a most desirable system for boiler 


units of practically all capacities. It is clean, 
simple, reliable and easy to operate. 


BURNERS—Turbulent burners, sponsored and 
developed to a high degree by the Fuller Lehigh 
Company, are a major development in the 
evolution of pulverized -coal firing, involving 
not only the principles of burner design, but 
also the proper co-ordination of pulverizing, 
feeding and furnace equipment. 


FURNACES — Bailey Water -Cooled Furnace 
Construction has contributed much to the de- 
velopment of pulverized-coal firing by meeting 
the requirements of high capacity, high avail- 
ability and high efficiency with smokeless com- 
bustion over a wide range of heat liberation. 
Other but not less important features are low 
maintenance and ease of ash removal. The 
Bailey Slag-Tap Furnace is a relatively recent 
development which is being widely adopted for 
pulverized-coal fired installations. 


The high standards of research, engineering and 
service behind all Fuller Lehigh Products and 
Installations have earned for them an enviable 
reputation for satisfactory performance. 


Details of these developments both as to con- 
struction and application may be seen at our 
Booth No. 54 at the New York Power Show. 


FULLER LEHIGH COMPANY, FULLERTON, PENNA. 
A BABCOCK & W/LCOX ORGAN/ZATION 


. LEHIGH 


1—1531 










RIZED, 
[— ~) 
@ EQUIPMENT 


ou. 
Wace WY, 














102 MeEcHANICAL 


DECEMBER 
ENGINEERING 


1929 


Lubricated 
Plug Valves 

























' 


Barco Lubricated Plug 
Valves are lubricated to 


Double gland arrangement 
allows the packing to be re- 
newed if necessary under pres- 
sure with no danger of the 
valve blowing out. One set of 
packing prevents steam leak- 
age and provides adjustment 
of the plug in the body at the 
proper tension for the pres- 
sures used. 


TULUD 0 


provide ease of operation 
and long life of the wear- 
ing parts and are not 
dependent on the lu- 
bricant as they will be 
absolutely tight with no 
lubricant whatever. 


These valves are 
furnished with steam 
jackets for hot 
asphalt, tar, etc. 

















In its place, and using 
the right compound in the uses golLeR GRAPHi7, 
right place, Graphite has no B 


equal. cUP GREASE. oF OINT COMPoyND ing steam boilers; the 


better lubrication; the 
Boiler Graphites for clean 


Graphite Pipe Joint Com- 


It has been the accepted FLAK GRAPHITE SILI bArGRAPHITE PAINT pounds; the Silica-Graphite 





privilege of the Joseph WATERP: OOF GREAS® Paint with years of service 
Dixon organization to r mai nan on so many thousands of 
spread the gospel of the jobs; and Dixon’s Belt 
Graphite Compounds to the 

end that maintenance cost 

thru the better operation GRA PHITE ee ee, 
and longer service that leather, rubber, and fabric 
each Graphite protected PRODUCTS belts. Also DIXON’S Solid 
part must render. 


proper use of Graphite and Dressing, a non-graphite 
product which prevents 
aR Se SE belt slippage and increases 
y be helc inimu 
Belt Dressing. 


Engineers find in Dixon’s Line products of unusual Dixon’s engineers and research men havea background 
merit. The carefully graded Flake Graphites—each of 100 years of continuous service todraw from. They are 
with its special uses; the exactly compounded Graph- at your service to give you the benefit of our wide and 
ite Greases, each with its place in every scheme of varied experience. 


JOSEPH DIXON CRUCIBLE CO. 


Jersey City D N New Jersey 


‘Teese W mane 











See 
Our Exhibit 
Booth 257 
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Costs are lower when you build arc barriers with 
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isis in weight, fireproof, and having 
high arc resistance, Johns-Manville Transite 
saves money because it makes expensive 
and cumbersome concrete and masonry 
construction unnecessary. Mounted on 
easily erected steel framing, Transite per- 
mits installations on balconies and over- 
head platforms which could not support 
heavier construction. 


Where heavy currents must be handled 
with safety, Transite gives the maximum 
protection against damage by arcing. Be- 
cause of absence of laminations in its struc- 
ture, Transite is uniformly strong and offers 
a constant, maximum resistance both to 
sudden mechanical shocks and to stresses 
due to temperature change. Transite can 
be made to fit any desired shape. It is easy 
to erect—it is easy to add to or to modify— 
and, in addition, if equipment rearrange- 
ment becomes necessary, practically all the 
Transite construction may be salvaged. 


JOMNS MANVILLE 


JM = 


CORPORATION 


oO 
’ 
1 
1 
1 JOHNS-MANVILLE CORPORATION 
e ' New York, Chicago, Cleveland, San Francisco, Toronto 

' {Branches in all large cities} 

= : Please send me information regarding the uses of Transite 
; for arc barriers, heat-resisting mountings and general fire- 
1 
! ; 
1 
' 
1 























Name. 





proof construction. 
TRANSITE ASBESTOS LUMBER 





Company. 


Address = 
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At the 
7, New York 
| Power 
Show 


In 
Booths No.f 
565 and 4 












Here’s an Opportunity to study the Installation and Insulation 
of Badger Expansion Joints 


N SO far as it is practical to do so, double unit, For those operators who have other expansion joint 
commercial size Badger Self Equalizing Expan- problems, there will be available for study the low 


sion Joints will be shown as they would be actually : * 
otalled with anchors, guides and service outlets pressure Badger Joints and those designed particu- 
Both the flanged and welded end type units will be larly for superheated steam. 


used. Your inspection of these Badger Joints will be most 
And in addition, they will be insulated to indicate welcome. Come in and study them and let our en- 


that there need be no condensation losses at the gineers advise you as to their application to your 
joints. expansion problem. 


E. B. BADGER & SONS COMPANY 


75 Pitts Street, Boston, Mass. 


New York, N. Y., 271 Madison Ave. Chicago, Ill., 2831 S. Parkway Philadelphia, Pa., 1500 Walnut St. Pittsburgh, Pa., Union Trust Bldg. 
Syracuse, N. Y., 404 S. Clinton St. Cleveland, Ohio, Guardian Bldg. Detroit, Mich., 1728 Ford Bldg. Montreal, Que., Can., Cement Bidg. 
Minneapolis, Minn., 716 Build. Exch. Cincinnati, Ohio, Union Trust Bidg. St. Louis, Mo., 3605 Laclede Ave. Los Angeles, Cal., 617 Hollingsworth Bidg. 
Charlotte, N. C., 1408 Realty Bidg. Atlanta, Ga., Red Rock Bldg. Houston, Tex., 1308 Sec. Nat. Bk. Bldg. Portland, Ore., 1000 Buyers Bldg. 


Denver, Colo., 414 W. Colfax Ave. Salt Lake City, Utah, Kearns Bidg. San Francisco, Cal., Sharon Bldg. Seattle, Wash., 415 Lenora St. 
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Kellogg Forge Welded Mud Drum for the J. H. Reed Sta., Duquesne Light Co., Pittsburgh, Pa. GMMMMGMB I. D. x 2" (4 in. thick x 33 ft. 34 in. overall. Byllasby Eng. and Management Corp., Engineers 
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Kellogg Boiler Drums and Pressure Vessels 


ave serving leading power producers 


ge tepennten,. agaongptin.2500-% 
the country are constantly 
planning to provide equipment 
which will operate at the lowest 
ultimate cost. In Kellogg boiler 
drums and other pressure vessels, 
many of these engineers have 
already found the required qual- 
ities, and through experience are 
now specifying additional Kellogg 
equipment to meet new power 
demands. 


The Kellogg forge welded drum, 


illustrated, 1s one of twelve in- 


stalled in the J. H. Reed Station 
of the Duquesne Light Company. 
This adds another unit to the 
Kellogg products already in serv- 
ice, and demonstrates the satis- 
faction experienced by the oper- 
ating and management engineers. 


You are cordially invited to visit 
the Kellogg booth at the Power 
Show, where you will find full 
information on Kellogg power 
products, and an impressive rec- 
ord of Kellogg installations. 


THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 


Rirmingham_._......... 827 Brown-Marx Rvilding 

_ 12 Pear! Street 

Chicago.............. ais 53 W. ‘Jackson vacua 
Tulsa senses 


KELLOGG 





Dallas. 714 Kirby Ruilding 
Pittsburgh -..-....-...-- Oliver Building 
Los Angeles . 742 Western Pacific Building 


Philtower Building 


FORGE AND HAMMER LAP WELDED AUTOCLAVES...BOILER 
DRUMS...DIGESTERS...HEADERS...RECEIVERS...SEPA- 


RATORS...FLANGED JOINTS... 


CENTRAL STATION PIPING 


See our date 
192930 Edition 


Mgchapicai 


ALL KELLOGG FORGE AND HAMMER LAP WELDED PRODUCTS ARE INSURABLE 
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Eighth National Exposition of Power and Mechanical Engineering 
December 2nd to 7th, 1929 Grand Central Palace, New York, N. Y. 
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See Pages 74-94 for Directory of Exhibitors See Page 128 for Alphabetical List of Advertisers in this Section 











~—— } BOOTHS 296-297—NEW YORK POWER SHOW—DEC. 2to7 \—Excmeruno 










he 







po. te 
- Sa 
OT Ot ieee 


TAPERED eT THREAD ia 


wepYor 
UATGU, - 


; 

_— 
. 
’ ‘ 
% 2 
z ~ 
. -4 

































o 
ME ¥ £5 
{ y sas So w 9° | 
mw | ee Ssallz £6 ig 
a | NUT 28 8 ae 
' Rae aeece: | | 
a | ££ 
é | ms 
“. ¢ = - = 
<A BOLT BOLT ; i az ' 
F - 8 - 
¥ > ~~ Bs a 
s@ J : “ 
on s z: 
of } ze * “ an a 
- | { ; ee 
Unlocked | Locked 


SCREW THREAD WHICH IS SELF-LOCKING AT ANY 
POINT ALONG THE THREADED LENGTH... .1S 
ADJUSTABLE ... HAS GREAT STRENGTH... AND 
CAN BE USED REPEATEDLY. VIBRATION ONLY LOCKS 
IT TIGHTER... A TOOL ALONE CAN LOOSEN IT. 


Samples and information sent on request 


DARDELET THREADLOCK CORPORATION 
120 BROADWAY NEW YORK, N. Y. 





At the National Power Show 
Booths 296-297 Mezzanine 
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Why you should buy Edward 


Valves, here are two good reasons 








Machine shop is 
equipped through- 
out with the latest 
developments for 
rapid and accurate 
production, 


THEY GUARD 
EDWARD QUALITY 
Ivan Mattson and Carl 
Bales, screw machine de- 
partment inspectors, both 
with Edward seven years. 


Edward No. 828 
Forged Steel O. S. 
& Y. Globe valve 
400-600 lb. W. S. 
P., one of the 
many new types 
Edward has de- 
signed, 
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An Operating Exhibit of Interest 
to All Users of Belt Drives 


A LENIX Drive will be installed on a high speed blower. 

Come in and study this Short Center Drive that actually protects the 
belt—our engineers will explain why. 

Come in and study this Short Center Drive that can successfully 
handle very high-speed transmission—our engineers will explain why. 

Come in and study this Short Center Drive that permits the use of 
higher speed, less expensive motors or generators and two bearing units 
(up to about 300 H.P. or 225 K.V.A.) —our engineers will explain why. 

Come in and study this Short Center Drive that permits the drive to 
extend in any direction and yet be a 98.8 “ efficient drive—our engineers 
will explain why. 

These and other advantages of the LENIX Drive take it so far out 
of the class of ‘‘belt idlers’’ that there is no comparison. The LENIX is 
a modern aid to belt drives in nine distinct ways. Ask about them when 
you visit our booth. 


F. L. SMIDTH & COMPANY 


Incorporated 1895 Engineers 
225 Broadway, New York, N. Y. 


ass... 


Modern as Long as Driving by a Belt is Modern 


The LENIX Drive 


Reg. U.S. Pat. Off. 
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Modern Power Plants 
have demonstrated their 
preference for 
PEABODY Burners 
whether the fuel is 


Southern California Edison Co. Stations crude oil, distillates, Ll San Diego a ee. ae Electric Co., 
Nos. 1, 2 and 3, Long Beach, Calif. an Diego, Calif. 







Rt 











siduum, natural gas or 
A >. pulverized coal, coke or a combination of any 
or all of these fuels. Illustrations show a few 
of the many typical installations of Peabody 
Burners. In many cases they have reordered 
as often as four and five times for new units and 
new stations. The reasons are manifold, out- 
standing among them are the following: 











































Maximum efficiency 
Minimum maintenance 
Maximum flame control 
Uninterrupted operation 





Positive results 


Wide capacity range 





Florida Power Corporation Inglis Station, Johns-Manville Company, M ille, N. J. 
Inglis, Fla. 


Sponsored by an organization of engineers who have 
long been associated with the problem of meeting 
the requirements of power plants. Pioneers in 
the advanced burning of oils, gas and pulverized 
fuel who have led the way to new and better . Seppe 
results. Consult them about your requirements. 


See our exhibit at 
Booth 46 
New York Power Show 





Order your new Peabody 
Bulletins by Number 








Wide Range Oil Burners No. 106 

Combined Gas & Oil Burners No. 203 

Pulverized Fuel Burners No. 302 Los Angeles Gas and Electric Corporation 
Firestone Tire & Rubber Co., Firestone, Calif. Burners for Oil Stills No. 501 Seal Beach Power Station, Seal Beach, Calif. 


PEABODY ENGINEERING CORPORATION, 114 EAST 42nd STREET, NEW YORK 
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‘John’ Crane’ 


Endless Metallic Condenser Packing 
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Modern— Economical— Efficient 
wart tion condenser units of the Southern California Edison Company includ- 


ft. Unit No. 9 which is the world’s largest, are packed with “John 
Crane” Endless Metallic Rings 


The Crane Packing Company takes pride in the economy and efficiency of these and 
other of the gr at units in the United States and abroad in which it has been our 
privilege to furnish packing. 

Write for recommendations and estimates in new and old condensers of any size and 
type. Ask also for our new text book on packing condensers for improved efficiency. 


Crane Packing Company 


1820 Cuyler Avenue 21 mg Street 108 Walnut Street 99 Vandergrift Bldg. 112 Ninth Street 
Chicago New York Philadelphia Pittsburgh 


San Francisco 
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SERVICES 


During our forty-three active years of service to 
engineers, Dearborn Methods have followed scien- 
tific lines. As research has disclosed possibilities of 
greater effectiveness and subsequent experience has 
demonstrated them, they have been adopted and our 
own standards have mounted higher. 


The six Dearborn services which are in use today 
by engineers are scientifically reliable. 


Prevention of Boiler Water Troubles 

This is an exact method of correcting the trouble- 
some tendencies in water supplies used in steam boil- 
ers. The water supplies are analyzed in the Dear- 
born Laboratories. Each plant’s operating condi- 
tions are known. By means of scientific prescription 
and constant laboratory control, scaling, foaming, 
pitting and corrosion are eliminated. This service is 
adjusted to meet conditions as we find them whether 
raw or treated water or a proportion of condensate 
are 


Internal Corrosion 


Elimination of corrosion, pitting and “red’’ water 
in closed circulating systems has been a serious prob- 
lem. Dearborn Methods represent the most ad- 
vanced practice and operate successfully not only in 
hot and cold water systems, but in those used for 
brine, for drinking water and water used in industrial 
processes. This service includes prevention of pit- 
ting and corrosion in equipment out of service. 


Scale Removal 


Deposits of scale in water lines, jackets, condensers, 
pumps, heaters, meters and other equipment are dis- 
solved and drained out as sludge with Dearborn 
Special 134. Regardless of the hardness or thick- 
ness of the scale, the equipment can be cleaned thor- 
oughly, quickly and at small cost. 


NO-OX-ID Rust Preventive 


This material, made in a range of desirable con- 
sistencies, chemically inhibits rust by quenching the 
tendency of the surface to corrosion. At the same 
time it protects the metal with a flexible non-harden- 
ing seal. Whether for use in your own plant or on 
the iron and steel products of your manufacture, 
know NO-OX-ID. In use by 121 railroads, by re- 
frigerating plants, power plants, automobile mant- 
facturers, on hundreds of miles of pipe line and 
wherever rust is a problem. 


Lubrication 


There is a Dearborn oil or grease for every indus- 
trial service. In formulating these lubricants, the 
purpose was perfection. The standard is unvarying 
under the constant supervision of the Dearborn lab- 
oratories. Many remarkable service records have 

produced by these lubricants including the 
world’s longest continuous turbine run. 


Cleaners 


Dearborn Laboratories supply a range of cleaners 
of graduated degrees of strength and characteristics 
suitable for various services. e of our cleaners 
will remove grease spots from concrete. 


Investigate! 


If you are attending the New York Power Show, 
visit our booths and discuss your problems with the 
Dearborn man in attendance. If you are reading 
this advertisement at home, write us and let us send 
you literature and suggestions that our experience 
directs. 


DEARBORN CHEMICAL COMPANY 


310 S. Michigan Ave., Chicago 


205 E. 42nd St., New York 


2454-2464 Dundas St., West, Toronto 
Established 1887 








TRADE MARK REGISTERED 
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The 
Carrier 
Corner 
Booth 14-A 
pu ie 
\ | 2f 
tLEVATORS AR 
| —. i x OU’LL find us at our usual place at the 
1 avste ; Zo i Power Show, with a display of unusual 
ZS iportance to engineers, to architects, to 
| = » {f anyone interested in the planning and con- 
| 7 = struction of private, public and industrial 
\ ONT eandieocs, * buildings. 
zz | ee “i | | Our engineers will be on hand to talk over 
Ewe: | . with you your air conditioning problems. 
= | | They are experts in the varied fields which 
— | Grrier we serve and are capable of discussing in- 
46th STREET telligently the air conditioning applications 
to your particular building or industry. 
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New York Philadelphia Boston Chicago Cleveland Detroit 
Washington Kansas City Dallas Los Angeles 
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Holland Station. 
Designed and Constructed by W.S. Barstow 5 Co. 


. ta } z & 
4 ) - oA * 
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Rising as monuments to a Power Age these two new high 
pressure stations—Holland, owned by the New Jersey Power 
and Light Company and Deepwater, owned jointly by the 
American Gas and Electric Company and The United Gas 
Improvement Company, typify this year’s progress in the use 
of high pressure steam. 





Fully mindful that the increased economies resulting from 


Bailey Boiler Meter and Feed Water 1300 lb. steam might be wasted’without the proper operating 
Meter with Temperature Recorders as . : : : : . 
furnished for Holland Station. guides, the designers of these stations have insisted on Bailey 

mecoree Stedea Flow Metering Equipment. This equipment which is now being 

eam o + 
Air Flow ° ° e ° ° 
Food Water Flow installed will record the important factors of boiler operation. 
Superheated Steam Temper- : : . 
Steam Temperature a At the Holland Station, boilers will be operated by com- 
Steam, “Temperature Senin plete Bailey Automatic Combustion Control. The reheat 
Indicates—Steam Flow. cycle and the boiler feed water flow at this station will also 


Integrates—Feed Water Flow 


be regulated by Bailey Control. 


See Bailey Metering, Control and Regulating Equipment 
at the New York Power Show, Booth 51. 


IBAILEY METER 
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-: Deepuatorsdistion. 
ai Designed and Constructed Vy ‘Stevens y Wood Indorp. 


At the Deepwater Station, meters will be installed for boiler 
Steam Flow, and Air Flow, turbine steam consumption, and 
level indication in water storage tanks. The output of this 
station includes the sale of energy in the form of 180 Ib. proc- 
ess steam. The amount of heat energy furnished will be calcu- 
lated from the readings of Bailey Fluid Meters. These Fluid 
Meters will be of both the Mechanically and Electrically op- 
erated types and will meter steam at 1200 pounds and at 180 
pounds pressure. 


Cheaper Power by better operation is the spirit of this age. 
High Pressure Central Stations, Power Process Plants and 
Industrial Power Plants everywhere are realizing the possibil- 
ities of better operation and cheaper power through the use of 
Bailey Metering, Control and Regulating Equipment. 








Bailey Electrically Operated Fluid 
Meters of this type will measure 
steam to the 1200 pound pressure 
turbines at Deepwater Station. 
They will also be used as a basis for 
calculation of heat energy furnished 
by4 Deepwater Station in the form 
off180 Ib. process steam. 


Bulletins descriptive of Bailey Metering, Control and Regulating 


Equipment will be furnished on request. 
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Vo Gt Boilers 
ForAll Industries ~ 


Vogt Boilers are today serving practically every 


industry requiring steam for power, heating, or pro- 
cess work. They are popular not only because there 
is a type and size for any condition but because 
they deliver uninterrupted service continually at 
the lowest operating expense. 


The birdseye below of the Henry Vogt Machine Company plant 
which covers nineteen acres is a testimony to the facilities and re- 
sources of this organization to adequately serve your boiler needs. 





Write for Information 


HENRY VOGT MACHINE Co. 


ncorporated) 
LOUISVILLE, HY. 
New York Chicago Cleveland Dallas Philadelphia 


Manufacturers: of OIL REFINERY EQUIPMENT, DROP FORGED STEEL VALVES AND FITTINGS, WATER 
TUBE AND HORIZONTAL RETURN TUBULAR BOILERS, 1CE MAKING AND REFRIGERATING MACHINERY 
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Features of 
Westinghouse small surface 
condensers: 


ad he ' 
eatin 





LARGE steam dome extending over the 
tube bank for the full length and width of 
the shell gives excellent steam distribution which 


is so necessary for high condenser efficiency. 


The liberal tube spacing and short travel of 





Condense 


steam through the tube bank reduce friction 


loss to a minimum. 





Ww 


The tube arrangement is such that a minimum 





WESTINGHOUSE ELECTRIC & MFG. COMPANY 
SOUTH PHILADELPHIA WORKS PHILADELPHIA, PA 
SALES OFFICES AND SERVICE SHOPS IN ALL PRINCIPAL CITIES 


temperature difference is maintained between 


the incoming steam and the condensate. 


A request to our nearest office will bring you a 
copy of Leaflet 20424 which describes Westing- 


house Small Surface Condensers in detail. 


Westinghouse 


Equipment for power plants includes: 





Air Ejectors Heat Exchanger; Meters Switchboards 
Circuit-breakers Instruments Motors Stokers 
Feed Water Heaters Insulators Reduction Gears 


Generators Jet and Barometric Surface Condensers Transformers 
Generator Air Coolers Condensers and Auxiliaries Turbines 
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One tractor builder uses these fifteen different 
bf > sizes and types of Westinghouse-Nuttall 
' : > \ heat-treated gears. 
| . é&4 \ S 


ry 7" 
tO USC i leat-tr ated G 


EAT-TREATING has rapidly become the ac- 
cepted method of making good gears better. 
The greatly increased strength, wearing qualities and 
life which can thus be inexpensively obtained, results 
in concrete economies. The ultimate cost is consider- 
ably less because the extended life means fewer 
replacements and reduced maintenance expense. 
Breakdowns are much less frequent. Heat-treating, 
too, permits the use of smaller gears. 


PGR 


Westinghouse-Nuttall BP ‘“tough-hard” gears— 
the product of an exclusive process, are four times 
harder thanordinary untreated gears, carry four times 
greater load and have three times more resistance to 
shock impact, yet they cost but slightly more. In 
identical service, they are guaranteed to have 
four times longer life. 


NUTTALL WORKS PITTSBURGH, PENNSYLVANIA 
SALES OFFICES AND SERVICE SHOPS IN ALL PRINCIPAL CITIES 


Westinghouse 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY WwW) 
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BAG ELEVATOR SAND AND GRAVEL WASHING PLANT 


The Link-Belt Age 


ODAY the heavy lifting and carrying are done by 
elevators and conveyors—thus is labor assisted, 


and old-time drudgery avoided. 


Automobiles, stoves, pianos, batteries, etc., are assem- 
bled in quantity on continuously-moving conveyors. 





Coal cars are unloaded mechanically through their 
hopper bottoms and with conveyors, or else the whole 
car is overturned by means of a mechanical dumper. 


No longer do we dig ditches and cellars by pick and 
shovel. It is the day of the power shovel. 


This Age of Machinery and Mechanical Handling is 
an era that is in marked contrast with the day—not 
long ago—of long hours, small pay,and hand handling. 


Link - Belt is indeed happy that it has had such a large 

part in assisting men to do more work with greater 

SILENT * ~ & ease, and in helping industry to speed up production 
= ea oe as well as lower its handling costs. 


The experience of more than half a century is em- 
bodied in the design and construction of Link-Belt 
Elevating, Conveying, Excavating, and Power Trans- 
HERRINGBONE 9 mitting Machinery. 
SPEED REDUCER . Te 
And with such a complete and varied line to select 
from, Link-Belt Engineers are free to render unpreju- 
diced advice as to the type of equipment that should 


be used. 


LINK-BELT COMPANY 


Leading Manufacturers of 
Elevating, Conveying, and Power Transmission Machinery and Chains 


CHICAGO, 300 W. Pershing Road PHILADELPHIA, 2045 W.Hunting Park Ave. 
INDIANAPOLIS, 200 S. Belmont Ave. SAN FRANCISCO, 19th & Harrison Sts, 


Offices in Principal Cities 


LINK-BELT 


Us AT SPACE 285, 286, 28 
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STANDARDIZATION PAYS 


SPEED REDUCERS 
for Light Duty 


Equipped throughout with Timken Tapered 
Roller Bearings. Hardened Worm, Phos- 
phor Bronze Gear, and adequate lubrication 
insures long life under Continuous Opera- 
tion. 





For drives up to 1/8 horsepower. 


See them at the Power Show. 


Ask for special circular ‘‘Light 
Duty Speed Reducers.” 


Type UC 


Boston Gear Works Sales Co., North Quincy, Mass. 
Boston New York Philadelphia Cleveland 


BOSTON GEARS 
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— 
———= 1 | FOR MOTORS, TURBINES, ENGINES | —_ 
a || 
All metal :-: Durable :-: Flexible in all directions :-: Spring cushion for load 
shocks and vibrations :-: Endwise displacement :-: Easy means to lineup shafts :-: Reversible :-: Noiseless :-: No backlash :-: No move- 


ment or wear on flanges :-: Interchangeable parts :-: Easily assembled :-: A size for any load, speed or power :-: Low cost and maintenance 


Francke couplings are an enduring 
part of the connected machines 


More important than the first cost—and many use 
FRANCKES because they cost so little—is the 
fact that provision has been made for quickly, 
easily and cheaply renewing parts without even 
moving the flanges. 

The steel flexible pin units are locked in place by a 
spring retaining ring and these pin units are free 
to move endwise within bushings in the other 
flange. No movement on either flange. 

Almost as simple as a rigid coupling but effectively 
handles accidental shaft misalignments and cush- 
ions load shocks. 


SMITH & SERRELL, 28 Washington Pl., Newark, N. J. 
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Visit Jenkins 
Booth No. 90 
at the Power Show 


ALWAYS IDENTIFIED ee Every Jenkins Valve . .. whether 


of bronze or iron... is markedwith the Jenkins “Diamond” trade mark, cast in 
relief on the valve body above the signature “Jenkins Bros”. This ever- 
present symbol is more than a mere identification. It is a guide that valve 
buyers have come to follow confidently, knowing that the installation of Jenkins 
leads to valve efficiency and economy over a long period of years. Supply 
houses everywhere can furnish Jenkins Valves in standard, medium and ex- 
tra heavy. Jenkins Bros., New York, Boston, Philadelphia, Chicago... . Jenkins 
Bros., Ltd., Montreal, London. (*Standard Bronze Gate Valve.) 


Jenkins 


VALVES 
Since 1864 
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| At Your Service! | 
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Eighth National Exposition of Power and Mechanical Engineering 
Grand Central Palace, New York, N. Y., December 2nd to 7th 

















, ee are cordially invited to visit the A.S.M.E. 
Booth, Number 80, and make it your head- 
quarters during the Power Show. 


Mail addressed to the booth Annual Meeting which is 


will be held until your arrival. being held at the same time 

New York City, and vicinity. 
Appointments can be made 
to meet your friends at the 


booth. 


Applications can be filed at 
the booth for membership in 
the Society. 


Information can be had about Publications of the Society 
the exposition; A.S.M.E. will be on exhibition. 


= Ae PC 


The American Society of Mechanical Engineers 
29 West 39th Street, New York, N. Y. 








oie A: 


AAT 








Fp TT TE EO CO LY 


n ML 














TUVVOUUUUASTUUOTOSOUUOUUOUUUTOOUOOOUOLUUUVOEUOUEQUOOOUOLAVEROUOUUUUTOOUUUOVEROUUHGQOEOUTOTONUUUOUEOUUUAGUONAEUUORRUUAEUUOAHEUUEOEREUUOAR EUAN 


THVOUUOUOOUAT LAD OND ENOL EATER ENED UE LL MMMM 


mi 





“he ae ae 


DECEMBER 





} BOOTHS 460-61—NEW YORK POWER SHOW—DEC. 2 to 7 . 


MECHANICAL 
ENGINEERING 


127 














... with Texaco Algol Oil 


Lower Bearing Temperature 
Lower Oil Consumption 
Perfect Lubrication 

Ge) No Carbon Trouble 


No Sticking Piston Rings 


HESE are the five points which 

lead us to the endorsement of 
Texaco Algol Oil for the Fairbanks- 
Morse Diesel Engines in the power 
plant of one well known southeastern 
utility company. 


The chief engineer of the plant 
highly recommends Texaco Algol Oil 
for Diesel lubrication. Two other oils 
had been tried out. Both were excel- 
lent oils made especially for the work, 
but Texaco Algol Oil proved so 


superior that it is the one lubricant 
now used exclusively at this instal- 
lation. 


Texaco Algol Oil is the effective 
lubricant for all Fairbanks-Morse and 
other engines of the Diesel and semi- 
Diesel type. Its high lubricating 
qualities and uniformity are recognized 
everywhere—and Texaco Lubrication 
Service is always available to cooperate 
in securing the most effective lubri- 
cating practices. 


TEXACO LUBRICANTS 


TE 


The Texas Company 
Texaco Petroleum Products 





CO 


17 Battery Place, 
New York City 


Offices in Principal Cities 


Thereis a Texaco Lubricant for every purpose 
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Power Plants 
Reports 


88 Lexington Avenue 
New York 


Industrial power plants as a class are 
taking advantage of the advances that have 
been made in the methods of producing 
power and steam. Our services are available 
to plant owners desiring to generate their 
power and steam at the lowest costs. 


Thomas E. Murray, Inc. 


Buildings 
Consultations 


Industrial Plants 
Architectural Services 


2702 Eaton Tower 
Detroit 
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N the entire range of anti-friction bearing 
service, there is not a combination of condi- 
tions which cannot be met—economically, and 
with entire assurance of continued satisfaction 
— with some one, or several, of the PRECISION 
Bearings from the NORMA-HOFFMANN line. 
There need be no compromise, no half- 
solutions of the problem, NORMA-HOFFMANN 
engineers are never compelled to reeommend 
a bearing that is ““good-enough’’. In the compre- 
hensive and diversified NORMA-HOFFMANN 
range of types and sizes, there is always abear- 
ing that is the “right bearing” for the purpose. 
Think what this means, where a single prob- 
lem may require several bearing applications 
differing in conditions and duty. 

PRECISION, a standard which is rarely ap- 
proached but never excelled, outside the 
NORMA-HOFFMANN factories—standard bear- 
ings specially applied—one undivided respon- 





sibility covering every bearing application— 
where else can you get the all-comprehensive , 4 
value which is here represented ? 








Write for Catalogs 904, 917 and 921, 
giving complete engineering data on the 


NORMA-HOFEFMANN Bearing line. 


ee 


AVRMA-AUFFMAN 


—_ PRECISIVN BEARINGS 
NURMA-HUFFMANN BEARINGS CYURPN.- STAMFORD CONN. U.S.A. 
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O help this Engineer bring back the information 
his Chief wants, the Westinghouse booth will 
contain a working model of the Link Grate stoker. 


The model will show why such large quantities of 
coal can be handled on this stoker—how clinkers are 
prevented—how the air is so effectively distributed— 
why it is able to carry very heavy loads for unusually 
long periods with remarkably high average efficiency 
and surprisingly low maintenance. 








Se 


If you can’t get to the Show, let us send our exhibit to 
you. Catalogue C-1864 will bring you complete in- 
formation about this new stoker. 


WESTINGHOUSE ELECTRIC & MFG. COMPANY /Qa@)\ 
SOUTH PHILADELPHIA WORKS PHILADELPHIA. PA. [ We 


2 
es 











SALES OFFICES AND SERVICE SHOPS IN ALL PRINCIPAL CITIES 





'& 


_ Westinghouse | 
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Westco Model 7H7 
direct-connected to 
Fairbanks-Morse 10 
H.P.—1800 R.P.M. 
motor. Used as feeder 
for two 500 H.P. boil- 
ers, pumping against 
pressures of 1104 to 


Boiler 


Feed 
Pumps 


See our 
CATALOGUE 


SweetS 


Have You a Pump Job 
Anything like this? 


SED as feeders for low pressure boilers, Westco Turbine Pumps 
| | provide the utmost in efficiency and operating economy. The above 
photograph, taken in the plant of the Rockford Mitten and Hosiery 
Company, Rockford, Illinois, is typical of hundreds of industrial plants 
where Westco Turbine Pumps are delivering the utmost satisfaction in 








Westco Features 
That Mean Pump 


Satisfaction boiler feed service. 
Phe + saad a. Westco Turbine Pumps are noted for their simplicity, ruggedness and 
Only One Moving Part operating efficiency. Engineers have been amazed at the wide range of 
No Metal to Metal Contact service for which these pumps have proved themselves fitted. In fact, 
i SingleStage-DoubleSuction the ‘‘Westco’”’ has become known as “‘the pump with the wide operating 
: Ball Bearing Construction range.” 
Direct Motor Driven at | 
1725 r. p. m. 


We shall be glad to figure with you on your pump requirements for 


Capacities whatever purpose. Ask for catalog ‘‘M.” 


from 5 to 250 g. p. m. 
Up to 150 Ibs. Head Pres- 


sure in Single Stage 





WESTCO - CHIPPEWA PUMP COMPANY 











fc — Factory and Géneral Offices—Davenport, Iowa 
2 Branches 
is NEW YORK CHICAGO SAN FRANCISCO 


Ligh Pressure 
WIESECO DUMPS 
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eA mine of information 
on Deep Well Pumps... 


For over 75 years, Worth- 
ington has been the leader in the building of 
deep well pumps ... yet the past year has 
brought important developments in this type 
of equipment—developments that vow will 
be interested in knowing about. 


Bulletin D-450-B1, describing the complete 
line of Worthington Axiflo, Hiflo and Coniflo 
Deep Well Pumps, has just been completed. 
In addition to clearly presented engineering 
data on deep well pumps and their applica- 
tions, it contains useful tables of equivalents, 
wrought iron pipe standards, velocity of flow, 
and theoretical horsepower required to raise 
water to given heights .. . as well as infor- 
mation on methods for determining the 
alignment of deep wells. 





WORTHINGTON: WO ee 
/ Seq ex . To obtain a copy of this Bulletin, just fill 





PUMPS in and mail the coupon below. 

COMPRESSORS 

CONDENSERS WORTHINGTON PUMP AND MACHINERY CORPORATION 

and Auxiliaries Works: — N. Joe Cheieget, Ce Buf an SS N Gfolvete, Mass. 

xecutive ces: 2 Par venue, New York, N.Y. 

DIESEL ENGINES GENERAL OFFICES: HARRISON, N. J. 

GAS ENGINES Atlanta Chicago Dallas El! en + gay St. Pao Seattle 

Boston Cincinnati Denver Houston New Orleans Pittsburgh Salt Lake City Tulsa 
FEEDWATER HEATERS Buffalo Cleveland Detroit Kansas City New York St. Louis San Francisco Washington 
Branch Offices or Representatives in Principal Cities of all Foreign Countries 
WATER, OIL and 
GASOLINE METERS 

















\ cma WORTHINGTON 


Can ww SSS SEES ESSE SEES BOSE SEES OSE SREB EEE SESE EES Eee eeeeeanessssaasaaseses 


WORTHINGTON PUMP AND MACHINERY CORPORATION Date 
Harrison, N. J. 


Gentlemen:—I shall be glad to have a copy of your Bulletin D-450-B1, covering W orthington 

Axiflo, Hiflo and Coniflo Deep Well Pumps. 
Name 

a i a aR oa a oe 


Organization oe ee soe ee: oes 


Pe Soe 
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‘Why do they come — 
and again for? fialo mps? 


Jit 

















PERFORMANCE/ 


Performance is the sum of operating 
characteristics over a period of time. It is 
gratifying to receive repeat orders from plants 
where Buffalo Pumps have been used for 
years. It means that Buffalo P ump Performance 
is satisfactory in every respect. 





Judge Pumps on performance. Our com- 
plete line will stand any inspection. And years 
of service will tell you their sterling performance. 


Bring your pumping problems to us—we 
will gladly help you solve them. 


BUFFALO STEAM PUMP CO. 
148 Mortimer St. Buffalo, N. Y. 


In Canada: Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
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21 Years of Success as Specialists in 
Centrifugal Pumps 





AT LAST! 
A REAL Non-Clogging 
PUMP IS HERE 


Since the invention of centrifugal pumps, one problem has 
long remained unsolved to trouble engineers and pump 
designers. This has been the efficient handling of liquids 
containing a large percentage of solids. 

Today the Non-Clogging Pump is a reality. Naturally, 
Economy’s makers, with a 21 year record of outstanding 
achievement in sewage pump design are well in the fore- 
front of this new development. 

You will marvel at the performance of the new Economy 
Non-Clogging Pumps, and the way they handle materials 
that have heretofore been considered too bulky to pass. 


Send coupon below for booklets just published describing 
Economy Non-Clogging Pumps, and any information 
desired concerning other types of pump. 


ECONOMY PUMPING MACHINERY COMPANY 
3431 West 48th Place, Chicago 


Representatives in principal cities— 
telephone and address under company name 








All Standard Types—Also Specially Designed Pumps 
to meet Any Condition 


Economy Pumping Machinery Co. 
3431 W. 48th Place, Chicago Name.... 


Please send me the new Economy bulletins on Non- 
Clogging Pumps and Pumping Stations. C.F eter entew soe 


Also special bulletins I have marked below: 
No. 405—-Condensation Pumps and Receivers (_ ) 
No. 407—Sump Pumps ( ) 
No. 408—Double Suction Single Stage Pumps (__) 
No. 409—Return Line Vacuum Pumps ( ) Address. 
) 
) 
) 


No. 414—Multi-stage Horizontal Split Case ( 
No. 415—Single Suction Single Stage ( 
( 


No. 416—Small Multi-stage Vertically Split 
Centrifugal Pumps 


No. 417—Caisson Pumps ( ) 








CENTRIFUGAL PUMPS 


R water supply, unwater- 

ing, drainage, fire service, 
irrigation, circulating, boiler 
feeding, hydraulic mining, etc. 
We build to meet any pump- 
ing conditions and for any 
power—belted, electric, steam 
or gasoline engine. 

Write for Bulletin 122 


MORRIS MACHINE WORKS 
BALDWINSVILLE, N. Y 


MORRIS 



































Nordstrom Valves 
L U’°B R ey Se ie 8 BS 


TO TURN 


MERCO NORDSTROM VALVE COMPANY 
343 Sansome Street - - San Francisco 


Other offices in Atlanta, Boston, Buffalo, Chicago, Dallas, Detroit, El Paso, 
Houston, Los Angeles. New Orleans, New. York, Pittsburgh, Portland. 











THE AMERICAN SOCIETY OF 


| MECHANICAL ENGINEERS _§ | 
29 West 39th St. New York, N. Y. 





Local Sections are established and conduct professional, 
civic and social activities in the following 70 centers: 


Akron Houston Providence 
Anthracite-Lehigh Val- somsenapelio Raleigh 
| ley nland Empire Rochester 
Atlanta Kansas City Rock River Valley 
Baltimore Knoxville St. Louis 
| Birmingham Los Angeles St. Paul 
oston Louisville San Francisco 
Bridgeport Memphis Savannah 
| uffalo Meriden Schenectady 
Central Pennsylvania Metropolitan Susquehanna 
Charlotte id Continent Syracuse 
Chattanooga Milwaukee oledo 
Chicago Minneapolis Tri-Cities 
} Cincinnati Nebraska Utah 
| Cleveland New Britain Utica 
| Colorado New Haven Virginia 
Columbus New Orleans Washington, D. C. 
Dayton North Texas Waterbury 
Detroit Ontario West Virginia 
rie Oregon estern Massa- 
Florida Peninsula chusetts 
Philadelphia Western Washington 
Greenville Pittsburgh Worcester 
Hartford Plainfiel Youngstown 


Reports of the activities of these Sections 
appear currently in the A.S.M.E. News 











| 
Green Mountain 
| 
| 
| 
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See our exhibit at the 8th Inter- 
national Exposition of Power and 
Mechanical Engineering 
Booths 634 and 635 
Grand Central Palace, New York 

December 2nd to 7th 











Removable disc takes 
& the wear 
Pp The wear in a globe or angle valve is on 


the disc because the flow of steam strikes 
against it. Even if a chip or piece of scale 


ASBESTOS DISC a IRON BODY comes thru the line it will embed itself 


in the asbestos disc ring rather than injure 


GLOBE and ANGLE VALVES see 


But if there is need, the seat in Pratt & 
Cady Asbestos Disc Globes and Angles can 


Economical service from an iron body globe or angle valve de- be easily renewed. 
pends first on the.durability built into it and then on ease of For special services discs are also fur- 
renewal of wearing parts. nished with solid bronze or iron with 
. : . “ 2 bronze or copper rings rolled in. 
When a Pratt & Cady Asbestos Disc valve is worn with time, 


only a few minutes are needed to put in a new disc. The cost of 
the disc is a very small part of the cost of a new valve, both in pur- 
chase price and in interruption to service while being installed. 

The asbestos rings are vulcanized under pressure into the iron 
holder and the one piece dise so made is changed as a unit—no 
separate asbestos rings to work with. The disc slips on and off H.P.M. Drop Forged 
the spindle by hand. Steel Valves and Fit- 
tings are nationally dis- 

tribute he Readin 

READING STEEL CASTING COMPANY, Inc. Casting Companys 


Steel Casting Company, Inc. 
An Associate Company of the American Chain Company, Inc. 
BRIDGEPORT, CONNECTICUT 


Offices and Warehouses: 


, Boston, Charlotte, Chicago, Cleveland, Detroit, Hartford, Houston, New 
York, Philadelphia, Pittsburgh, Rochester, St. Louis, San Francisco, Tulsa 
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Construction of Quimby molasses pump arranged for belt drive. 


QuiMBY MOLASSES PUMPS 


—Built From Practical Experience— 


For nearly 40 years the screw pump 
has been handling molasses in 


capacities of from 1-4000 G.P.M. 
at pressures up to 1000 pounds 


Write for Catalogue and Information 


Quimby Pump Co. Inc. 
340 Thomas St. Newark, N. J. 














Bronze 
Mounted 


FAIRBANKS 
VALVES 


Fig. 0312 
Extra Heavy Renewable Iron Body Gate with 
Bronze Seat Rings 


Can be renewed without removing valve from pipe line. 


The FAIRBANKS Company 


BOSTON NEW YORK PITTSBURGH 
BINGHAMTON, N. Y. 


For Many Other Types see Catalog No. 20. 


Wedge 















= 


The 
Engineering, 
Societies 
Library 





One of the largest collections of en- 
gineering literature in the world is that 
found in the Engineering Societies 
Library, 29 West 39th Street, New 
York. 


It comprises 150,000 volumes, in- 
cluding many rare and valuable refer- 
ence works not readily accessible else- 
where. Over 1,700 technical journals 
and magazines are regularly received, 
including practically every important 
engineering journal published in the 
cival, mechanical, electrical, and mining 


fields. 


The library is open from 9 a.m. 
to 10 p.m. with trained librarians 
in constant attendance. Its re- 
sources are at the service of the 








engineering and scientific public. 
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KENNEDY 


VALVES~PIPE FITTINGS~FIRE HYDRANTS 






























aiuemns 

HE record of the many Kennedy 
Valve installations that are still in 
service after twenty, thirty, even forty 
years of service in central power stations, 
industrial plants, municipal water supply 
systems and buildings of every type 
throughout the country forma safe guide 
for your own valve selection. And the 
Kennedy Valves of today are even better 
than these old-timers, for their design 
and construction are based on our half- 
century of experience in meeting the re- 
quirements of every conceivable valve 
service. Sturdy bodies, easily operating 
mechanisms, accurately machined discs 
and seats and tough, strong stems are 
some of the Kennedy Features that assure 
dependable and economical valve service. 


The Kennedy Valve Mfg. Co., Elmira, N. Y. 


Branches in principal cities 








Kennedy 








Specify Ashton ||| 
Pop Valves and Gages. 


A QUALITY PRODUCT 


with a record of over 50 years 
of dependableserviceon high- 
pressure power plantinstalla- 
tions. 


See our dota 
Send fer our In 1980-30 Edition 
Catalogue No. 18 Litachapieni 


The Ashton Valve Co. 


BOSTON NEW YORK CHICAGO 
SAN FRANCISCO 


CHEMICAL SOLUTIONS 


Ever-growing exacting requirements’ demand 
pumps superior to those acceptable in the past. 


EXTRA DEEP STUFFING 
BOX CAPACI 
































CRANE CAST STEEL AND FORGED STEEL 
ARE SUPER-STRONG VALVE METALS 


Fig, 603F. Taber Standard Centrifugal Pump. 


For Dye Industries where the transfer of caustic 
solutions necessitates special alloy pump con- 
struction, Taber builds them of nicke ; 
monel . . . or chrome nickel alloys. And Taber 
standard centrifugal pumps of iron, semi-steel 
or bronze are most economical for pumping all 
kinds of chemical solutions. Where viscous 
materials must be handled, Taber Rotary 
Pumps are recommended. 











CRANE 





Send for Taber Data Sheet and submit your pumping 
problem to pump engineers. No obligation for our 
recommendation. 


TABER PUMP Ce 


292 Elm Street, Buffalo, N. Y. 








THEY SAFELY CONTROL HIGHEST 
PRESSURES AND TEMPERATURES 
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Taher b aol O two lubricating problems are ex- 
ae ‘i : actly identical. While standard lu- 





mon lubrication requirements, they can 
not be used in every case with safety. 























Engineers are applying the same sort of 
definite specifications to lubrication that 
have demonstrated their economy in 
other industrial functions — from raw 
materials to shipping containers. The slo- 
gan that industry is adopting is “The 
right material for every job.” 

We have specialized in fitting the right 
lubricant to the unusual job. Delco Pre- 
scription Grease Service has proven to 
hundreds of users that the wrong lubri- 


LINDSAY.McMILLAN cant is as dangerous as shipping eggs in 


gunny sacks. 
PRESCRIPTION I k ; ; — 
f you have a difficult job of lubrication we 
GREASE SERVICE will be glad to make recommendations. 


Just write us the details. 


OIL- PRODUCTS 


LINDSAY-MCMILLAN CO. «<2: 


MILWAUKEE WISCONSIN 
=a Cob at d-Wame-Tottlebabatedale Veuiiizeltt.<-7- 
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Buffalo Forge Company 
——# 0101070 a a Co) 0 a — 
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Now in 
CHAPMAN 
VALVES 


exclusively 


Valves of CHAP- 
MAN chrome nickel 
steel,with NITRALLOY 
mountings, are the last 
word in high pressure 
and high temperature 
equipment. NITRAL- 
LOY mountings can 
now be furnished in 
CHAPMAN iron and 


steel body valves. 
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‘oduced by CHAPMAN 


Wonderful material for valve seats and dises. Harder 
than glass—untouched by grit or by the hardest testing 
files—tough and strong beyond every demand of high 
pressure service—corrosion-proof—entirely immune to 
the action of heat up to 1300 deg. F.—NITRALLOY, as 
developed and applied in CHAPMAN valve mountings 
exclusively, actually multiplies the former life of welts 
under the hardest of service conditions. 


Seats and dises of NITRALLOY cannot seize nor gall. 
Service tests in numerous plants show them untouched 
by many times the opening and closing operations 
which all former valve 
mountings could survive. 
Plant engineers and execu- 
tives are urged to investi- 
gate this new CHAPMAN 
valve development, and The Chapman Valve 
profit by the operating Mfg. Co. 
economies it affords. Indian Orchard, Mass. 
BRANCHES: 
New York, Detroit, San Francisco, Boston, Cleveland, 
Tulsa, Pittsburgh, Chicago, Houston, 


Philadelphia, Los Angeles, 
Syracuse, Atlanta 
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Ghe Spirit Of Che SeasonPrompts 

—s Ys Go Express Co You Our Best 

Wishes Jor A Merry Christmas 

And A happy, Prosperous New Year l 
qenry Voot. Machine Co. 


Pouisville, Renturky: 


2) > 4 
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Smooth-On Coated Corrugated Iron Gaskets 


The best for any pressure or temperature 
for steam, water, oil, air or ammonia 


Smooth-On Corrugated Gaskets are iron sheets, with 
specially rolled concentric corrugations, coated with 


Smooth-On No. 3, or uncoated, as desired. ' 
Whether furnished coated or uncoated, these gaskets f 
should be painted with Smooth-On No. 3 just before B 
placing. The soft coating will flow over the 
surface of the gasket and fill all uneven . 


places in the flange faces. j 


A Smooth-On Gasket expands and con- 
tracts the same as iron with alternate high 
and low temperatures, and by loosening bolts 
and inserting a thin knife between the gasket 
and faces on each side, can be taken out 
easily on disassembling. 


When the surfaces of the flanges are uneven 
or pitted, the uneven places should be filled 
with Smooth-On No. |. 


Mail the coupon for the Smooth-On Hand- 
book which gives complete list of sizes, and 
get Smooth-On Gaskets and Smooth-On 
No. 3 from your supply house or if necessary 
direct from us. 









Try Smooth-On Gaskets on your Smooth-On Mfg. Co. Dept. 56, 570 Communipaw, Ave., 
. a ‘ ersey City, N. J. 
most difficult joints, and you will Please send copy of SMOOTH-ON HANDBOOK, 20th Edition 


want them as standard equipment. Siti. vcxs sess 








Address 


12-29 
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HE power plant, industrial process and oil refinery of today all 
make demands upon piping—and particularly upon the joints 


—unknown only a few years.ago. 


That Midwest has kept pace with these requirements—in fact, that 


Midwest has anticipated tomorrow's requirements is evident from 











the few photographs shown here. The Midwest exhibit at the Power 


Show will tell the story more completely. You are invited to see it. 


MIDWEST PIPING & SUPPLY CO. INC 


OFFICES: 
NEW YORK (Ballwood Div.) 30 Church St. 
ST. LOUIS . . 1450 South Second Street. 
Photo of finished “Glo- CHICAGO . . 208 South La Salle Street. 
back Van .Stone lap 
double-printed upon = LOS ANGELES . . 520 Anderson Street. 


photo of lap section as TULSA . . 805 Mayo Building. 
rolled. A uniform, close- 
grained structure 
throughout the finished 
lap and adjacent pipe 
wall is assured. 















Dotted line indicates metal 
that “Globack”’ feature 
adds to standard Sarlun 


“Globack” tongue and groove joint. 
The extra metal in critical section of 
lap is an added factor of safety while 
lap. The additional metal spherical back faces of laps assure fair 
in critical area of lap is an seating of flanges and uniform distri- 
important advantage of bution of bolting pressure. Maximum 
“Globack” joints. bolting stress is removed from pe- 
riphery of laps. 





5 
[] 
' 
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=. MIDWEST 2 — 
__— PIPING SERVICE = 




















Midwest has perfected a special process for 
applying Van Stone laps to small pipe sizes. 


si 


This photo shows 12” and 1” extra heavy pipe. 
After machining front and back, lap is full pipe 
wall thickness, corner is square, and radius of 
fillet is large. 


Midwest Joint requires neither gasket nor field 
welding. All lap and flange contact surfaces 
are spherical so piping need not be in accurate 
alignment and bolting pressure is more 
uniformly distributed. Laps are heavier than 
pipe wall thickness. 




















Unretouched photo of 
section cut from Van 
Stone laprolled by Mid- 
west. Notetheincreased 
thickness, large radius 
fillet and square corner. 
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American Standards 


No. and Date ' 
Issued Price 


Bla-1924 Screw Threads for Bolts, Ma- 
chine Screws, Nuts and Com- 
mercially Tapped Holes 50c 

B4a-1925 Tolerances and Allowances for 
Machined Fits in Inter- 


changeable Manufacture 50c 
BSa-1927 T-Slots, Their Bolts, Nuts, 

Tongues and Cutters 35c 
B6b-1927 Spur Gear Tooth Form 35c¢ 


B15-1927 Safety Code for Mechanical 
— Transmission Appara- 


Bl6a-1928 Gan Iron Flanges andFlanged 
Fittings for maximum pres- 
sures of 125 lbs. 50c 

B16b-1928 Cast Iron Flanges andFlanged 
Fittings for maximum pres- 
sures of 250 lbs. ; 

Bl6c-1927 Malleable Iron Screwed Fit- 
tings for maximum pres- 
sures of 150 Ibs. 

B16d-1927 Cast Iron Screwed Fittings for 
maximum pressures of 125 
and 250 Ibs. 35c¢ 

Bl6e-1927 Steel Flanges and Flanged 
Fittings for maximum pres- 


sures of 250, 400, 600, 900 

and 1350 Ibs. ; 50c 
B16g-1929 Cast Iron Long Turn Sprink- 

ler Fittings 50c 
BSb-1929 Tool Holder ‘Shanks and Tool 

Post Openings 25¢ 
B17a-1924 Shafting Diameter 20c 


B17b-1924 Square and Flat Stock Keys 20c 
B17c-1927 Desies of Transmission Shaft- we 
c 
B17d-1927 Plain Taper Stock Keys 20c 
B17e-1927 Gib Head Taper Stock Keys 20c 
B18a-1927 Small Rivets 30c 
B18c-1927 Wrench Head Bolts and Nuts 


and Wrench Openings 35c 
B18e-1928 Round Unslotted Head Bolts 40c 
B18f-1928 Plow Bolts 35c 
B18g-1928 Tinners’, Coopers’ and Belt 
Rivets 35c 
B26-1925 Screw Threads for Fire Hose 
Couplings 25¢ 
Z10b-1929 Symbols for Hydraulics 35c¢ 
Z10e-1929 Aeronautical Symbols 35c¢ 
Z10f-1929 Mathematical Symbols 35c 
Al3-1928 Identification of Piping Sys- 
tems 


Hydraulic Laboratory 
Practice 


Price $10.00 with privilege of free examination 


This monumental work is a translation, revised to 
1929, of Die Wasserlaboratorien Europas, with exten- 
sions of several of the original chapters to include 
recent researches and experiments; descriptions of other 
laboratories; notes on the theory of experiments with 
models; biographical sketches of the authors; ex- 
tensive bibliographies, and a comprehensive index. 


In this volume 37 authors describe the world’s great 
hydraulic laboratories, giving information regarding 
their construction, operation, equipment, administra- 
tion, and the problems which have been and may be 
studied in them. 

















Dictionary of Aeronautical 


Terms 
Prenth—Ragiet Corman 
German—English—French 
Price $1.65 
This Dictionary makes available, for the 
first time, the special and technical terms 
used in aeronautical engineering. It has 
been compiled with great care and no less 
knowledge by Mr. J. Vanier, a linguist of 
note, who followed the profession of technical 
translator several years in Europe. Within 
the 150 pages of this Dictionary will be found 
4500 words, terms and phrases. 








POWER TEST CODES 


Sections Now Available 


Date Published 


June, 1928 Instruments and Apparatus 
Part I—General Consideration 
(Series of 1923) Price 35c (to members 30c) 


Nov. 1928 Instruments and Apparatus 
Part 21, Chapter I—Condenser Leakage Tests 
(Series of 1923) Price 45c (to members 40c) 


June 1929 Instruments and Apparatus 
Part II—Pressure Measurement 
(Series of 1923) Price 35c (to members 30c) 


Feb. 1928 Centrifugal and Rotary Pumps 
(Series of 1923) Price 45c (to members 40c) 


Nov. 1927 Condensing Apparatus 
(Series of 1926) Price 55c (to members 50c) 


Dec. 1927 Displacement Compressors and Blowers 
(Series of 1926) Price 56c (to members 50c) 


Feb. 1927 Evaporating Apparatus 
(Series of 1926) Price 55c (to members 50c) 


Aug. 1927 Feedwater Heaters 
(Series of 1926) Price 36c (to members 30c) 


Nov. 1928 Gas Producers 
(Series of 1923) Price 55c (to members 60c) 


Apr. 1927 Hydraulic Power Plants and Their 
Equipment 
(Series of 1926) Price 55c (to members 60c) 


Nov. 1926 Internal Combustion Engines 
(Series of 1923) Price 55c (to members 50c) 


Dec. 1926 Reciprocating Steam Engines 
(Series of 1926) Price 50c (to members 45c) 


Oct. 1925 Reciprocating Steam Driven Displacement 


Pumps 
(Series of 1923) Price 45c (to members 40c) 


July. 1927 Refrigerating Systems 
(Series of 1926) Price 60c (to members 46c) 


Apr. 1927 Solid Fuels 
(Series of 1923) Price 55c (to members 50c) 


May, 1927 Speed Responsive Governors 
(Series of 1923) Price 46c (to members 40c) 


Apr. 1928 Steam Turbines 
(Series of 1923) Price 60c (to members 55c) 


Feb. 1927 Steam Locomotives 
(Series of 1923) Price 65c (to members 50c) 


Boiler Construction Codes 


1927 Boiler Construction Code 
Containing rules for the construction of power 
boilers, material specifications, rules for inspection, etc. 
Price $2.50 (to members $2.00) 
Rules for Construction of: 
Boilers for Locomotives _ Price 60c (to members 40c) 
Low-Pressure Heating Boilers 
Price 50c (to members 40c) 
Miniature Boilers Price 35c (to members 25c) 
Unfired Pressure Vessels Price 55c (to members 45c) 
Suggested Rules for the Care of Power Boilers 
Price 70c (to members 60c) 








BIBLIOGRAPHIES 


Effect of Temperature on the wuapariins of 
etals 


Covering over 300 carefully selected ae 
ences, each of which contains a brief abstract 
giving a reasonably complete statement of the 
ground covered by the book or magazine 
references, Price 75c 


Woods of the World 


1300 references on woods of the world, ex- 
clusive of the temperate region of North 
America, and with emphasis on tropical woods 
is what this bibliography contains. 

Price $1.50 
Mechanical Springs 


All phases of the design, materials, manu- 
facture, specifications, testing and application 
of mechanical springs are covered by refer- 
ences in this bibliography. Price $1.25 


Management Literature 


This work represents the most important 
material published on management literature 
in America and Canadian periodicals and in 
a number of books published in Great Britain 
during the past 25 years. Price $1.65 














Fluid Meters—Their Theory 
and Application. Part I 


Revised 2nd Edition. Price $2.00 
To A.S.M.E. Members $1.75 


This report takes the form of a reference book on 
fluid meters of all kinds and contains not only such 
practical instruction and information, including 
formulas, constants, etc., as may be needed by the 
actual or prospective user but also more general in- 
formation such as the physical principles of design and 
operation. It also gives a compiete treatment of the 
subject covering not only actual experimental data but 
outlining the new presentation of the subject on fluid 
flows with mathematical analysis which is more 
specifically practical than Bernoulli’s theorem. 


Published Nov. 1927 





Publication-Sales Dept. 
The Amer. Soc. Mech. Engrs. 
29 West 39th St., New York, N. Y. 





Fill out and paste this coupon on your letterhead 


Gentlemen: You may enter my order for the following publications— 


ee ee ee 


Pi sien vekekesens eee hen 





Amount Enclosed 











Bill to be rendered 





M.E.-12-29 
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Power Control Means Cheaper Power 


OU can get cheaper power with the Ashcroft 
Power Control Valve. 


Take the case of the Comal Station of the San Anto- 
nio Public Service Company. This company writes: 
“Your power control valve which we have installed has 
been of great assistance to us on occasions when the 
load on the boilers is suddenly reduced as this valve 
closes again after a reduction of three and one-half 
pounds, while the spring-loaded valves would close only 
after a reduction of eighteen pounds. With such a reduc- 
tion in pressure we found it difficult to carry the loads 
which are usually established again very quickly.” 
Yours very truly, 
D. W. Flowers 
General Supt., Gas & Elec. Depts. 


The insert shows a Consolidated Safety Valve set 
at 425 lIbs., at the left, and an Ashcroft Power 
Control Valve set at 420 lbs. at the right. Both are 
mounted on the superheater outlet. The Power Con- 
trol Valve opens at 420 Ibs., and closes at 41612 lbs. 
That’s a blowdown of less than 1%. The Safety Valve 
doesn’t blow at all. 


Before installation of the Power Control Valve, 
the spring-loaded safety valves, having the regular 


CONSOLIDATED ASHCROFT HANCOCK COMPANY, 


4% blowdown, closed after 18 lbs. reduction in 
pressure. Waste of power has thus been eliminated. 


Besides this saving in pressure drop, with the 
Ashcroft Power Control Valve the regular spring- 
loaded safety valves rarely pop in service. Here is a 
further savingin maintenance. Also, the superheaters 
are protected against overheating. 

Such conservation in power and in plant opera- 
tion can be gained only by the use of the Ashcroft 
Power Control Valve. 


Specify Catalogs Desired 














y~ Ashcroft Power Control Valve . ° . M-24 = 
American Dial Thermometers . . . G-24 
Consolidated Safety Valves 2. . Z-24 
@] Hancock Globe & Check Valves . X-24 
(f\ American Recording Thermometers . ‘7 H-24 ff 
\ ) American Temperature Controllers . : R-24 f 
é Metropolitan Injectors ° . ° ° Y-24 
American Relief Valves ° ° ° ° V-24 
|| American Glass Thermometers ° ° F-24 
| Ashcroft Gauges. . e ° ° ° ° T-24 
American Quality Gauges . ° ° ° A-24 
American Recording Gauges’. . «& E-24 
American Draft Gauges ° e ° ‘ B-24 
American Gauge Testers . ° ° ° D-24 
_. American Tachometers e ‘ - . J-24 


INC. 


Bridgeport, Conn. 


Subsidiary of Manning, Maxwell & Moore, Inc. 





ASHCROFT POWER CONTROL VALVE 
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LUDLOW 


3,000 municipalities have installed 
Ludlow Hydrants. 


Ludlow Hydrants will never clog— 
an automatic drain valve prevents it. 


There is no delicate mechanism to 
wear out or break. 


Rubber-faced gate wedges squarely 
against a bronze seat without rub, 
grind or wear. 


Operates without water. hammer. 


Works come out easily, through the 
top, and require no digging or use of 
wrenches. 


Will not flood if they are broken off. 


The Ludlow Valve Mfg. Co. 
Troy, N. Y. 


BRANCHES: New York, 62 Gold Street; 
Boston, 1112 Tremont Bidg.; Philadelphia, 
Harrison Building; Pittsburgh, 815 Oliver 
Bidg.; Chicago, 731-733 The Rookery; 
Kansas City fice, R. A. Long Building; 
San Francisco, Calif. W. P. Horn Co., 
Rialto Building; Los Angeles, Calif., W. P. 
Horn Co., Kerckhoff Building. 


Southern Representative: 
W. F. Wileox, 1206 Fourth National Bank Bidg., 
Atlanta, Ga. 


T 
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NICHOLSON SUPER-TRAP 


Piston Operated 


Especially adapted for 
draining steam purifiers 
and places where a large 
capacity trap is required. 


A Trap With 
A Real Capacity 


All working parts are 
made of monel metal or 
stainless steel. In use in 
about 80% of the country's 
largest power and indus- 
trial plants. Send for lat- 
est bulletin. 


[See our date L 
W. H. NICHOLSON & CO. Reiss 
2 138 Oregon St., Wilkes-Barre, Pa eta fog y 
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OIL FILTERS 


Oiling Systems 
Oiling Devices 
407 N.HERMITAGE AVE 
CHICAGO US.A.ESTD 1897 

















REGISTERED TRADE MARK 


Steam, Water 
Air, Gas 
Specialties 


for dependable 
pressure regulation 


Kieley Pressure Regulating 
Valve, shown above, is for high 





The Line pressures and temperatures. Con- 
that is structed of Cast Steel and Monel 
| noted Metal. Also comes in types for 
| for application on low-pressure heat- 
Quality ing systems. 
" and . Write for information about 
Simplicity 


Kieley Specialties. Their simple 
designs, careful workmanship and 
high-grade materials are the fac- 
tors that enable them to give un- 
excelled service. 


KIELEY & MUELLER, Inc. 


36 West 13th St., New York City 

















SPECIALIZED CONSULTING SERVICE 
in ALL BRANCHES of the ENGINEERING FIELD 


The cards of Consulting Engineers appearing on 
pages 184, 185, 186 and 187 serve as an index 
to professional service in the mechanical field. 
Specialized service may be obtained through this 
section on such subjects as 


Accounting Industrial Plants Production 
Appraising Inspection Refrigeration 
Combustion Machinery Designing Research 
Construction Management Special Machinery 
Copyrights Manufacturing Methods Taxes 
Cost Systems Organization esting 

igni Patent Textiles 
Electri Plant Construction Tool Designing 
Foundries Power Plants Trade Marks 


Water Purification 
Water Supply 


Heating and Ventilating Power Transmission 
Hydraulic Work 


























SEAMLESS TUBING— 
Lengths and Coils 


GET OUR 
PRICES 


QUICK 
DELIVERY 


We want to quote where quality counts 











1929 
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OIL METERS 


For Accurate Measurement of Oil at any 
Stage of Production, Refining, Shipping, 
Storage or Selling, 


The EMPIRE 


The EMPIRE is quite different from every other meter 
offered for oil measuring work. It produces positive 
displacement of the liquid to be measured by means of 
a cylindrical piston, osci//ating in a chamber of the same 
form. The action is a gentle—almost floating—motion, 
with balanced pressures and a minimum of friction, so 
the initial high accuracy of the EMPIRE is retained 
under operating conditions that quickly destroy the 
value of other types. The EMPIRE is the only oil 
meter with this feature of sustained accuracy. 





EMPIRE meters are made in all sizes, 
from 54” to 6”, and for a wide range of 
pressures and temperatures. 


Drop postal for fully descriptive circular 110-A NATIONAL METER Co. 


— ; - sei 299 Broadway, New York 
Empire meters also measure accurately gasoline, spirits, fruit juices, 


beverages and other valuable liquids. Chicago Boston Cincinnati Atlanta San Antonio 
Los Angeles San Francisco Toronto, Ont. 

















HARDNESS TESTING 
should be done with up-to-date equip- 
ment. You cannot afford to experiment 
or entertain false claims. The Sclero- 
scope is universally approved and in 
general use. Its advantages are that 
it is alone practical and operative. 

1. On highly hardened and tempered steel 
2. On very soft metals. 3. On very thin 
pieces. 4. On masses of unlimited size. 
5. On finished surfaces without visible in- 
jury 6. Without painfully fatiguing op- 
erators 7 With interagreeing results. 
8. Reliable in hands of non-technical help. 
9. Obtains reliable readings on unfinished 
surfaces 
We also make the Durometer and Elas- 
tometer. For measuring the hardness and 
Elasticity of Rubber 
Bulletin R-2 Free on Request 
Send for our latest book on Hardness 
Testing— Mailed free 
The Shore Instrument & Mfg. Co. 
Van Wyck Ave. & Carll St. 
Jamaica, New York, N. Y. 


Autobiography of 
John A. Brashear 


Written with the simplicity and sincerity which charac- 
terized Dr. Brashear’s life and work, it will prove a source 
of continual delight and inspiration to all who read it. 
His many friends the world over will delight in reading and 
preserving this book as a memorial of their friend and 
companion, and those who were not so fortunate as to 
know Dr. Brashear will find here a most charming person- 
ality, easy to approach—even through a book. 





A.S.M.E. Subscription Edition, $4.25 in cloth binding; 
$8.00 in three-quarters morocco, 


Publication Sales Dept. 





The American Society of Mechanical Engineers 
Scleroscope Model D 29 West 39th St., New York, N. Y. 
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: f BUILDERS IRON FouNDRY 2 
z 





“Builders of the Venturi Since 189/" 
19 Coppinc St. ProvipENceE.R.I. 





TYPE M TYPE Y TYPE GK TYPE KS 
‘METER yoy PIMETER METER 
METER = 
BULLETIN 190 BULLETIN 233 ENTURI Regmtores BULLETIN 236 BULLETIN 234 
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In Philadelphia’ . 


premier office building & 


HE installation shown above is that of the recently constructed Fidelity-Philadelphia 
Trust Building, located at Philadelphia, Pa. Architects, Simon & Simon, Philadelphia. 


On the instrument board may be seen five duplex CO, and flue gas temperature recorders; 
one for each boiler. Immediately below may be seen two Brown Electric Recording, 
Integrating Flow Meters and a Brown Recording Thermometer. 


Flow meters record steam demand for the two main sections of the building and the 
thermometer records feed water temperature. The recording thermometer on the extreme 
left records outside temperatures to help the engineers anticipate steam demand. 


Power plants are no longer run in a hit-or-miss fashion; modern instruments record the 
facts and determine the operating conditions. The savings resulting pay for 
nitagtetamen) the instruments many times over. Get the facts—write for Catalogs Nos. 15, - 
fesanicst! §— 21 and 65. | 
SPEEDING UP 

DELIVERIES! 
THE BROWN INSTRUMENT COMPANY ng cameo 

4486 Wayne Avenue, Philadelphia, Pa. 








larged organization— 
improved equipment 
——are speeding up 
Brown Instrument 
deliveries. Get your 
orders in now. 


Branches in 20 principal cities 


‘“‘To measure is to economize” 











PYROMETERS FLOW METERS RECORDING THERMOMETERS GAUGES LIQUID LEVEL METERS 


Brown i aianate 


te “to measure is to economize " i 





Bi See 








RS 





DrEcEMBER, 1929 


Keep 
Your Eyes oz 
Temperature 


MECHANICAL ENGINEERING— 








Motoco 


Industrial Thermometer 


OCR 


ore and more efficient check on tempera- 
MVM ture 1s the present-day way to keep main- 

tenance cost down, and to insure uniform- 
ity of product. 





The accurate—dependable—vibration proof— 
clear reading—easily installed—MOTOCO In- 
dustrial Thermometer widens the field for use 
of thermometers—now every critical point can 
be watched. 


MOTOCO Dials are the kind that will be read 
and read accurately. Their convenience IN- 
SURES WATCHFULNESS. They can be read 
at a distance and read in the dark. They can 
be located away from their bulbs or set at any 
angle that is convenient for reading. 


MOTOCO Industrial Thermometers can be 
used with steam, gases or corrosive liquids. 
They are accurate for any range of temperature 
from minus 40° to 750°F. They are adaptable 
for special needs. They will operate an alarm 
or electric control. They are a product of 








GAUGE & EQUIPMENT CORPORATION 
11 Wilbur Avenue, Long Island City, N. Y. 
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Speed .. . the roar of steel 
grinding “steel. . . ahead, 
unseen sudden danger . . 


a a modest little device starts 
work ..the Limited, gasp- 
e Cc 1c ~~ stops within 100 feet 


- a tragedy avoided. 


of an instrument 


and the Limited comes 
to a dead stop within 
100 feet. 


A simple little device . . automatic train con- 
trol. Yet it insures your safety, even on the 
fastest crack trains. It puts speed under 
control. 


Some other simple device, may save you 


thousands of dollars in your plant. Where 
temperature must be indicated, recorded, con- 
trolled .. and done accurately within close 
limits. Devices of this nature, for indicating, 
recording and controlling temperature and pres- 
sure . . are made under the Tycos trade-mark. 
Their workmanship and design are the finest, 
backed by 75 years of manufacturing ex- 
perience. 

Let our research engineers work with you on your 


temperature and pressure requirements. No obligations 
simply write us. 


Taylor Instrument Companies 


ROCHESTER, N. Y., U. S. A. 


CANADIAN PLANT MANUFACTURING DISTRIBUTORS 
TYCOS BUILDING IN GREAT BRITAIN 
TORONTO SHORT & MASON, LTD., LONDON 


FYCOS 


Temperature 
inated enaaetts 


Indicating Recording Controlling 
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Engineers.— 


Unexpressed appreciation resembles Christmas packages 
never received. 

Thus, publicly, we desire to make sure that all of our good 
wishes have reached their mark. A most appropriate time for 
such a message is the present, as members of the A. S. M. E. 
meet at New York in an annual gesture of fellowship and 
co-operation. 

Republic Flow Meters Company and—more personally 
—the group of men who live and prosper under its name, are 
earnestly grateful for the aid and friendship of engineers 
throughout the country. 

Within the ethical limitations of their profession these 
men are bound to judge and recognize merit impartially in 
all commercial products. That Republic Flow Meters have so 
consistently and universally been given their professional 
consideration has been a material assistance in the progress 
of this company. 

Bound only by the cruder ethics of the business world, 
although influenced by the standards of engineers within our 
own organization, this Company, too, has controlling ideals. 
We prize our integrity, and faithfully guard it in the routine 
of our daily work. We confess a measure of pride in the earned 
reputation of Republic Flow Meters. 

That this reputation is safe in the company of the nation’s 
engineers is reason enough for our deep appreciation and 
gratitude. 


Gentlemen, we thank you. 
REPUBLIC FLOW METERS Co. 


PRESIDENT 
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JAMES D. CUNNINGHAM” 
REPUBLIC FLOW METERS CO. 
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ACT 


Is its modern design . . . shorter, narrower, 
more compact . . . the Reeves Transmission 
requires a minimum amount of floor space. 
In practically every installation, it can either 
be incorporated as a part of the machine it 
regulates, or it can be placed under a pro- 
jecting part of the machine, mounted on a 
platform, or suspended from the ceiling. The 
Reeves is easy to install and takes up very 
little additional space beyond 
that already required by the 

machine it drives. 
Above left: Showing the 
Reeves Transmission compact- 
ly mounted right on the frame 
of a Norton Grinder. In circle: 
Vertical type of Reeves closely 
installed at the driving end of 
a Swift Electric Welder. Lower 
right: Internal parts of Reeves 
built as a standard unit right 
into a Harton Cake Machine. 


POSITIVE 


in transmitting power 


WW the Reeves Transmission, any machine 
can be regulated instantly to run at any de- 
sired speed between predetermined limits of fast and 
slow. It will maintain any one set speed with pos- 
itive accuracy . . . (A) shows the power input shaft 
which is driven at a constant speed... a} shows 
the V-belt which cannot slip in the V-shaped throat 
formed by the cone-faced discs . . . (C) shows the 
power output shaft which remains constant at any 
one set speed, but which can be regulated, at the z “ 
will of the operator, to any desired speed. ——————— 


REEVES 


Variable Speed Transmission 





























REEVES PULLEY COMPANY, Columbus, Indiana 
Send your new catalog,G-88, and specific information about the (industry). 





Name Company 




















AL TT 


r CT | | | @4-— 


2s ee Se ee 
i | | 
ae | 
one (Ee 

aed .! 











































i. t- 
oT 

















FALK 


and 
Material Handling 


The handling of material is becoming an in- 
creasingly important factor in the modern 
scheme of efficient and economical pro- 
duction ... In this phase of industry and in 
the general field of power transmission, 
Falk Products have played no small part... 
In cement mills, in lumber mills, in automobile 
plants —wherever material is being moved— 
Falk Herringbone Speed Reducers and Flexi- 
ble Couplings are transmitting the necessary 
power quietly, efficiently, economically... 
lf you contemplate the installation of a 
material handling system, or if you are faced 
with the problem of improving the system 
you now employ, it will be to your advantage 
to consider Falk accomplishments .. . Inter- 
esting bulletins containing actual figures of 
the savings effected by Falk installations 
will be sent you upon request. 


THE FALK CORPORATION — MILWAUKEE 


Manufacturers — Herringbone Gears, Speed Reducers, 
Flexible Couplings, Steel Castings and Oil Engines 





The Heaviest of Industry’s Requirements are 
Masterfully Handled by Falk Heavy Units 


To satisfactorily cope with the most severe conditions in heavy industries, Falk Mill 


Drives and other Special Units reflect quality throughout their entire construction 
... While every part is large and powerful, yet each one is precision-built... And 
wherever these units are in service their performance bears out this quality con- 
struction .. . Falk Heavy Units are the acme of engineering skill—they are simple 
and compact, correctly proportioned in design to carry gigantic loads regardless 


of service . . . These units are free from vibration and noise, and are outstanding 





for their high mechanical efficiency ... They are unusually dependable in oper- 
ation, durable in build, resulting in low cost of operation... Falk Herringbone 


Gears which assure the carrying of capacity loads most efficiently are used. 


FALK 


HEAVY UNITS 





Falk Heavy Units 
Are Mechanically 
Efficient 


Every operation in the manufacture of 
Falk Herringbone Gears, which are a 
part of Falk Heavy Units, is under Falk 
control . . . The blanks are cast in the 
Falk foundry and are cut by a patented 
process which is exclusive with Falk... 
Every step of production is careful, pains- 
taking and precisely accurate . .. Falk 
Herringbone Gears are available in both 
the continuous and staggered tooth 
types, in diameters from one inch to six- 
teen feet, in any face width from one 
inch to six feet, with any pitch from 25 
D. P. to 34D. P. . . . They are practi- 
cal for speeds up to 12,000 feet per 
minute and are from 98% to 999% 
efficient under continuous full load 
service ... Falk Herringbone Gears, 
Mill Drives and Special Units are cus- 
tom-built to meet the exacting conditions 
of the service to which they are put. 





Falk Speed Reducers 


Have “Built-In” 
Advantages 


In their construction are found the reasons 
why Falk Speed Reducers operate quiet- 
y — why they are highly efficient... 
Symmetrical arrangement allows equal 
pressure on bearings and prevents un- 
even wear and misalignment... All 
wearing parts are interchangeable and 
renewable. .. Patented splash system of 
lubrication assures long, uninterrupted 
service .. . Excessive capacity makes it 
unnecessary to buy over-size reducers 
. . » There are no male or female shafts, 
bushed gears or overhung studs—noth- 
ing but plain bearings and live shafts 

- Naturally the highest possible 
efficiency is maintained throughout the 
life of reducers . . . . For practically 
every kind of service, there is a Falk 
Herringbone Gear Speed Reducer — 
made in standard sizes and ratios, and 


carried in stock for immediate shipment. 


Falk Speed Reducers Insure 
Greater Efficiency — Have 100% 
Overload Capacity! 


The country-wide recognition and acceptance of Falk Herringbone Gear Speed 
Reducers is an earned one... It is the result of efficient, faultless speed reducer 
service based upon actual performance . . . Falk Speed Reducers incorporate the 
famous Falk Herringbone Gears, designed to deliver 96% to 98’2% of the 
power at full load... They have 100% overload capacity for starting and 
during intermittent periods ... Simple, compact in design, Falk Speed Reducers 
are oil-tight, dirt-proof, noiseless, free from heat and vibration ... They permit 
a higher ratio of reduction per gear, transmit the load and transform speed with 


less friction loss than any other type . . . Standard sizes carried in stock at 


competitive prices ... Send for a Speed Reducer Bulletin. 


FALK 


SPEED REDUCERS 
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Falk Flexible Couplings are Positive in Action 


... Effectively Absorb Shock and Vibration! 


In the distribution of power, the function of the Flexible Coupling is paramount 
. . « It must allow for both angular and parallel misalignment which commonly 
arise in operation... It must absorb shocks... It must be dependable... It 
must be all-metal, amply lubricated ... It must be both torsionly and laterally 
resilient. . . The Falk Flexible Coupling meets all of these requirements with a 
margin to spare... It provides free end float at all loads... It embodies a 
patented principle that makes for exceptional resiliency with ample strength and 
ease of installation . . . Falk Flexible Couplings are standardized from 1/5 H. P. 
to 20,000 H. P. at 100 R. P.M... Send for our Coupling Bulletin No. 180. 

THE FALK CORPORATION—Milwaukee 


PorTLAND 


LEV 
I AN FRANCISCO HC 


BIRMINGHAM 


VANCOUVER 


FALK 


What Falk Flexible 
Couplings Do! 


Allow both lateral and torsional elas- 
ticity ... Are easily connected and 
disconnected ... Are cll-steel . . . Pro- 
vide widest distribution of pressure... 
Allow most correct lubrication .. . Float 
freely under load ... Insure greatest 
resistance to overloads . . . Absorb 
shock and vibration . . . Accommodate 
parallel and angular misalignment... . 
Can be lined up quickly without special 
tools . . . Cannot rust — springs are 
packed in grease... Have no unreliable 
elements, which lead to breakdowns 

Operate equally well in both 
directions; either end can be the driver. 


Other Falk Products—Gears, Speed 
Reducers, Oil Engines and 
Steel Castings 


FLEXIBLE COUPLINGS 
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Do you think it’s 






ES, your plant can be made trouble-proof as far 

as the flexible couplings are concerned. Flexible 

coupling troubles can actually be made a thing 
of the past. 

What is it that causes coupling shut-downs in your 
plant? Almost invariably replacing broken springs, 
rings, bushings, pins, discs or grids—flexible mate- 
rials that fatigued and failed. Eliminate the flexible 
materials and the problem is solved! 

How? Fast answered that question. As the diagram 
below shows, two spur gears are in complete and con- 
tinuous mesh with the in- 
ternal gears of a floating 
sleeve. The sleeve takes a 
neutral position, the error in 
misalignment is taken up be- 
tween the lubricated faces of 
the gear teeth, and all neces- 
sity for flexible materials is 
eliminated. 
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FASTS 


Self -Aligning 


Too Good to be True? 


Every plant superintendent has dreamed of the 
time when his plant would be trouble-proof 


couplings that there is no metal-to-metal contact be- 
tween the gear teeth. The oil in the sleeve, under the 
centrifugal pressure due to revolving of the shafts, is 
thrown between the faces of the gear teeth, providing 
an actual oil cushion that carries the load. 

If you are purchasing new equipment—or if you 
have a danger drive with which you have recurring 
coupling troubles—let us know. Tell us the kind of 
equipment, the kind of service, the H. P., the R. P. M., 
and the shaft diameters, and we will submit prices 
at once. You will be surprised to find (in most cases) 
that the cost of the Fast’s 
Coupling is little if any more 
than the old style. But the 
difference in performance is 
so marked that Fast’s Coup- 
lings are always cheapest in 
the end. 

Also do not fail to send 
the coupon for the extremely 


It has been demonstrated illuminating book by Prof. 
mathematically, experiment- Moore on “What Happens 
ally and in actual operation in Couplings.” It’s valuable, 
of tens of thousands of but it’s free. Send for it. 


The coupling without flexible bushings, pins, springs, discs, grids or 
any other flexible materials. 
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Two spur gears, meshed with 
the internal gears of a float- 
ing sleeve. Coupling revolves 
as one unit, misalignment 
being taken up between the 
lubricated teeth. 
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Get this authoritative 
book which clearly 
shows how flexible ma- 
terials can be avoided 
in coupling design. 





F 


# 





Sign and mail this Coupon 
for the Free Book. 


200 SCOTT STREET - . 





Company 


Address 





HAYWARD Co. 


__......__...__ Individual_. 


a 


Read Prof. Moore’s author- 
itative discussion of the 
failure of flexible 
materials. 


BALTIMORE, MARYLAND 





State 





160 MECHANICAL ENGINEERING—ADVERTISING SECTION DECEMBER, 1929 








IT PAYS TO BUY THE BEST Strand EVERY APPLIANCE 
(QE = FOR THE 
WE BUILD MECHANICAL 
FLEXIBLE SHAFTS TRANSMISSION 


AND MACHINES 


From \ to 2 H.P. 
Capacities. 


Our Catalog Will 
Interest You 
Write For Copy 


OF POWER 
BY BELTS OR ROPES 


T. B. WOOD’S SONS CO. 
CHAMBERSBURG, PA. 





New England Branch and Warehouse 


























N. A. STRAND CO. Combridee, Mees, 
5001-NO. LINCOLN ST. yi stuthern Office 
CHICAGO Greenville, S.C. 
ae FARREL-SYKES GEARS AND REDUCERS 
| CULLMAN ROLLER BEARINGS THROUGHOUT 
SPEED REDUCERS SYKES GEAR GENERATORS 


SYKES GEAR TOOTH COMPARATORS 


Special Engineering Work of All Descriptions. 


Reducer and motor built 
into one Unit. 

Takes little room. 

Easy to Install. 

Made in seven sizes. 

Reduction 6-1 to 1017-1. 


Catalog 


CULLMAN WHEEL COMPANY 


1343 Altgeld Street, “The Gear with a Backbone 


Chicago, Il FARREL- BIRMINGHAM Cate Burnie.N 


Chosen on Merit -The HELE-SHAW 


This Hele-Shaw Pumping Unit was selected 
by the Allied Die Casting Company for sup- 
plying power to operate a battery of die cast- 
ing machines in its new plant at Long Island 
City. The equipment for this model plant 
was chosen only after careful consideration 
of all available material by engineers of the 
Allied Die Casting Company. | 




































































A Hele-Shaw Hydraulic Pump, direct con- 
nected to an electric motor, delivers oil 
under pressure for operating the machines. 


Other applications of the Hele-Shaw Pump 
include presses, broaching machines, sheet 
and rod stretchers, stoker drives, windlasses, 
steering gears and a wide variety of hydraulic 
power transmissions. 








HELE-SHAW PUMPING UNIT Write for Catalogue 


AMERICAN FLUID MOTORS COMPANY 
(2414 Aramingo Avenue Philadelphia, Pa. 
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A NEW HAND BOOK Ajax: CoupliggniAre 


Universally Applicable 


SEND FOR 


They should be your choice for 
YOUR COPY incorporation into process mach- 
NOW—FREE 


VALUABLE! 
INTERESTING! 
INDISPENSABLE! 
This High 
Class book 
Just what you 








inery of all kinds and for connect- 
Pet-Me oelel dela Mice ole bool ol-tm4telje-lcel et 
speed reducers, fans or blowers 
to the driven unit. The reasons 


why are contained in our new cat- 





alog. Write for it. 


AJAX FLEXIBLE COUPLINGS 


have always 


; WESTFIELD NEW YORK 
needed is OFFICES IN PRINCIPAL CITIES 
yours for 7a, “a 
the asking. 
SEND for it 
TODAY 


POOLE ENGINEERING & MACHINE Co. 


BALTIMORE, MD. 
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Interests Interest 


ING | S Us. you. 


, Send for Catalog No. 22 
LING =a | GitsBros. Mfg.Co. Col 














The T. L. Smith Company F-7 
1203-32nd St., Milwaukee, Wisconsin 


Send us the Flex-Ring Bulletin No. 35-A. 
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GEARS—WORMS — CAMS 


OF EVERY DESCBABRION CUT TO ORDE 














THE HARTFORD SPECIAL MACHINERY Co. 


269 HOMESTEAD AVE. HARTFORD, CONN. 








A Reliable Source of Supply for-- 


Tainter Gate Hoists Air and Gas Scrubbers 
Special Machinery Heavy Cast Iron Pulleys 
Sentai Meaiinnes Sprockets—Chilled and Plain 


Pulp Mill Machinery ys! > cetallaaaaaa Bevel 


Paper Mill Machinery Castings—Iron, Brass and 
Friction Clutches Bronze (Acid Resisting) 


Light Gray Iron Castings a Specialty 


D. J. MURRAY MFG. CO. 
WAUSAW - WISCONSIN 
See Our Data in 1929-30 A.S.M.E. Mechanical Catalog 











Reduce transmission troubles 
on high or low speed applications! 


Conditions so severe as to expose the faults 
of other drives, serve simply to emphasize 
the superiority of Diamond High-Speed 
Roller Chain. Leading plants standardize 
on it after test. Because of smooth, silent 
action, rolling at points of contact, sim- 
plicity and durability Diamond Chain re- 
duces maintenance on the toughest drives — 
assures smoother production, lower power 
consumption, positive transmission. It 
delivers 98-99% of power—at any speed 

up to 3600 R.P.M.—on long or short cen- 

ters. Facts you should know are in Book- 


let 102A. Send for it. 
TRADE <> MARK 


ey et AIN 


Look for the Diamond on the Link 
DIAMOND CHAIN & MFG. CO., INDIANAPOLIS, IND. 
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Between the 


covers youll 
find ~~ 


| Over 220 pages of 
engineering tables, 
data and formulae. 


A total of 661 pages of invaluable data to 

engineers and power-plant superintendents and 

executives. 

Information clearly set forth to answer your 

gear problems—your speed reduction prob- 
lems, and general power transmission questions. 

Complete with prices and with descriptions of 

equipment. 

Indexed and cross-indexed for you. 





Used as a reference book by Engineering De- 
partments of Industrial Leaders Everywhere. 


IXL Products Write today for 

SPEED REDUCERS this Book 
| GEARS OF ALL KINDS 

FLEXIBLE COUPLINGS 

FRICTION CLUTCHES 


POWER 
TRANSMISSION 
EQUIPMENT 


| 
| 
Special Machinery Built to Order BROS. 


GEAR & 

MACHINE Co. 

# me - Dept. 53 - 
bs 111 N. Curtis St 


GEAR & MACHINE CO. nd mea copy of 


; Send me a copy of 
epartment 53 & ‘‘Gear Problems” 


b 
111 N. Curtis St., Chicago Pare 


Sales end Engineering Offices in All Principal gi Méicese 


















Cities, U. S. A. and Canada Py 
Y 
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IN Efficient 


Speed Reduction 
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TEAM MATES 








Jones 
Spur Gear Speed 
Reducer 
driving chain 
conveyor. 
Reduction ratio 








Jones Heavy Duty Worm Gear 
Speed Reducer driving 
conveyor 
Reduction ratio 15-1 


With Jones Worm 
Gear or Spur 
Gear Speed Re- 
ducers, your 
problems in 
speed reduction 
can be solved with utmost satisfaction. 





The many economies effected by these 
reducers in lower installation and oper- 
ating costs,combined with greater power 
transmission efficiency, enable them to 
quickly pay for themselves. They are 
self-contained, self-lubricated units re- 






































quiring no attention other than occa- 
sional refilling of the oil bath. 


Jones Spur Gear and Worm Gear Speed 
Reducers are correctly designed, simply 
and durably built of high quality mate- 
rials. They will give you long, trouble- 
free service. 


Jones Speed Reducers are made in a 
great variety of standard ratios, with 
parts in stock ready for immediate 
assembly and shipment. Write for 
catalogue. 


W. A. JONES FOUNDRY & MACHINE COMPANY 
Main Office and Works: 4400 W. Roosevelt Road, Chicago, Ill. 


Branch Sales and Engineering Offices: 
NEW YORK CLEVELAND MILWAUKEE PITTSBURGH BUFFALO DETROIT BIRMINGHAM 





ST. LOUIS CINCINNATI KANSAS CITY, MO. LOS ANGELES SAN FRANCISCO 





Spur & Worm Gear Reducers 














There is nothing ro- 
mantic in the manufacture ofa 
fine thrust bearing—to the man 

who buys it. 


But to the Aetna organization, there is 
a story back of each bearing that leaves 
the factory—a story of skilled design and 


scientific manufacture. 

Years of research and application to 
thrust bearing problems are respon- 
sible for Aetna superiority. Hence 
Aetna’s world wide reputation 
as “Specialists to the 
Industry.” 
























BALL AND ROLLER 


BEARINGS 


LIGHT DUTY—HEAVY DUTY 











| BALL THRUST 
™@ = BEARINGS 
ROLLER THRUST 
BEARINGS 
JOURNAL ROLLER 
BEARINGS 
SPECIAL BEAR- 
INGS TO ORDER 





STANDARD SIZES OR MADE TO ORDER 
Any quantity—one bearing or one thousand 





CATALOG UPON REQUEST 


THE GWILLIAM COMPANY 


360 Furman Street, BROOKLYN, N. Y. 
See Our Data in 1929-30 A.S.M.E. Mechanical Catalog 
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Where, in industry, is ball bearing 


quality more cruelly tested? 


MASTER BALL BEARINGS 









































ieee Forms 
o O o 

MECHANICAL 
ENGINEERING 
close on the sixth 
of the month pre- 
ceding date of issue. 





Space reservations, copy 
and cuts for advertise- 
ments to appear in 
the January issue should 
reach us not later than 
December sixth. 
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Two Popular Sullivan 
Compressors 


‘“WG-6"’ Belted Sullivan “WG-6” 
single stage compressors, capaci- 
ties 68 to 6500 feet, are popular 
because they require so little at- 
tention. Splash lubrication, wafer 
valves, and sweep control unload- 
ing. Catalog 83-1. 





“WL-"’ Direct Connected Sul- 
livan two cylinder and _ four 
cylinder compressors, capacities 
100 to 350 feet, combine direct 


connection with portability. 
Especially useful with automatic 
control. Catalog 83-H. 
SULLIVAN 
MACHINERY COMPANY 
702 Wrigley Bldg., Chicago 








**Clarktor’’ Snow Plow (Code: ‘“‘Snow’’) Length 
of blade 82 in. Width of Swath 74 in. Gas 
Powered. Standard ‘‘Clarktor’’ chassis. 











“Clarktor’’ Snow Plow 


A Tractor When the Sun Shines 
A Life Saver When Snow Falls 


When you need a snow plow you need it badly. This “‘Clark- 
tor’? Model doing general hauling duty becomes a snow plow in a 
few minutes whenever the emergency arises. Prevents interfer- 
ence with your work by the weather; clears a path six feet wide 
in the time it would take a gang of men with snow shovels to 
put on their coats. One man drives and controls the blade. Se- 
cure full details by clipping this ad and sending it with your 
name and address to 


CLARK TRUCTRACTOR COMPANY 
Battle Creek, Michigan 









MEET LOCAL CONDITIONS — 
43 YEARS oF SUCCESSFUL EXPERIENCE 
SEND FOR DATA 


























The Engineering Societies Library 













One of the largest collections of 
engineering literature inthe world 
is that found in the Engineering 
Societies Library, 29 West 39th 
Street, New York. 


It comprises 150,000 volumes, 
including many rare and valuable 


reference works not readily acces- 
sible elsewhere. Over 1,700 tech- 
nical journals and magazines are 
regularly received, including prac- 
tically every important engineer- 
ing journal published in the civil, 
mechanical, electrical, and mining 
fields. 


The library is open from 9 a.m. to 10 p.m. with trained librarians in constant 
altendance. Its resources are at the service of the engineering and scientific public. 
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PRODUCTION CHANGEOVERS 


can be quickly accomplished and with little loss of 
production time 

The cut illustrated here is a specially built drying 
tray (a very big order) where fast delivery was exacted 
from us, and we sustained our reputation for a good 
product delivered on time. 

When you are confronted with a hurryup need for METAL 
PANS, TRAYS, BOXES or SPECIAL PARTS of 
SHEET METAL let us figure with you. 


Pencil sketch or blue print needed. 


THE BREESE BROS. CO. 


Cincinnati, Ohio 


i 





i 





—_— + 


ft 


MAKERS OF 
TOTE BOXES SHOP BOXES 
PICKLING BASKETS 


FABRICATORS OF 
STEEL—IRON—BRASS— COPPER 
MONEL METAL 
Requiring 
Stamping—Forming—Drawing 
Blanking—Punching 
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See Data A.S.M.E. Mechanical Catalog, 
McRae Hendricks, Thomas Catalogues 
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FRANKLIN MACHINE COMPANY 


Engineers Founders Machinists 
Providence, R. I. 


(shh 





Iron Castings, George H. Corliss Engine, Harris-Corliss Engines, 
Brown Patented Valve Gear, Green-Wheelock Engines rans- 
mission Machinery, Spun Silk Machinery, French Worsted Draw- 
ing Frames (Frotteurs), Ball Winding Machines, Cotton & Silk 
Yarn Dressers, Power Shoe Lace Tipping Machines, Wool Top 
Baling Presses, Yarn Baling Presses, Pneumatic Gravity Drop 
Hammers, Pneumatic Presses. Paper and Pulp Mill Machinery, 
Worm Gears and Worm Gear Reduction Units. 


TEXTILE PRINTING MACHINERY 
MACHINERY FOR DYEING RAYON IN THE SKEIN 

















Save Cutting Oil the Economical Way 19 Years Make You SURE 


You accept *“*ALLENS” like old friends; 
you use them with absolute confidence; 
you leave them with every assurance 
that they'll hold... After 19 years of 
careful development, you buy no experi- 
ment... Neither money, machinery nor 
ingenuity can give you a better screw- 
or ALLEN would give it to you. 


One 40-inch Tolhurst Chip 
Wringer will handle more work 
with much less labor than sev- 
eral small machines. In the 
40” and 48” Tolhursts, long 
curly turnings are handled as 


readily as small chips. 


TOLHURST MACHINE WORKS, INC. 
Troy, N. Y. 
New York Office: 30 Church St. 
Chicago Office: 8 So. Dearborn St. 


The Allen Mfg. Company 


Hartford, Conn. 





WRITE FOR CATALOG 
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exactly tabi¢ VEEDER-ROOT t tor you 


Noi ROOTinccrrorsreo Builders 


OFFICES IN PRINCIPAL CITICS, WRITE OF PHONE 
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Ah 


NEw CATALOGUE shows Counters aTITT 
aaa 
for every application in product-record 
_ (PRUDEDS 
ing and speed-recording. To count 


erapae 
automatically or by hand. Asé for copy , ’ 
y ) ee 


Counters jor kvery Purpose 




















JONES & LAMSON 











Hartness Flat Turret Lathe 
Fay Automatic Lathe 
Hartness Automatic Die 
Hartness Screw Thread Comparator 
Flanders Ground Tap 


JONES & LAMSON 
MACHINE COMPANY 


SPRINGFIELD 
VERMONT 


























Range 
of Work 


is economically performed 
on Niagara Horn Presses, 
making them especially 
valuable when press equip- 
ment must be limited. 
They are used to manufac- 
ture tinware, cans, furnace 
pipe, refrigerator boxes, 
hardware specialties, pow- 
der kegs, refrigerators, 
automobile wheels and 
many similar items. 






Can be equipped with horn, 
table, wiring frame or sliding 
bolster. Fully described in 
Bulletin No. 60. Write for it. 


NIAGARA MACHINE 
& TOOL WORKS 
637-697 Northland Ave. 
Buffalo, N. Y 


New York City Philadelphia Pittsburgh 
50 Church St. Elverson Bids. Park Bldg 


NIAGARA 


PRESSES.....PUNCHES.....SQUARING SHEARS.....ROTARY SHEARS 
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Vv 
Typewriters and turret lathes, although widely sepa- 
rated in construction and operation, are linked in the 
common aim of making man’s tasks a little easier. 
And so with every other mechanical product. €) © © 
In spite of this high purpose, however, your business 
existence as a manufacturer of any one of these prod- 
ucts depends greatly upon the efficiency of that prod- 
uct in actual operation. You cannot even content 
yourself with building efficiency into it! You must 
guard that efficiency against misuse! You must make 
your product fool-proof. €) €) € Because this is so, 
many manufacturers have turned to Bristo Safety Set 
Screws. €) € © The unique design of their patented, 
dove-tailed socket gives a perfect grip, and in addition 
discourages tampering, for it suggests that the screw is 
to be loosened or tightened only with a special wrench. 
(In reality it can be adjusted with a screw driver, or flat 
bar steel in an emergency.) €}) €) © Bristos can be set 
tighter and loosened more quickly than any other set 
screw. They are longer lived. Yet Bristo Safety Set 
Screws actually cost no more than ordinary socket set 
screws. €) €) €& May we send you samples? We would 
like you to prove their protection and efficiency to 
yourself. 


THE BRISTOL CO. WATERBURY, CONN. 
DEPT. AR 
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are the best assurance of 









Hependable Materjay, 


depend, ble peri rman’ 





Nickel Alloy Steel 


assures dependable 


performance of gears 


in REED-PRENTICE Lathes 


. 





er 
/ Nene THE INTERNATIONAI 


N adopting S. A. E. 3250 Nickel Chro- 

mium Steel for gears used in the head- 
stocks of their lathes, the Reed-Prentice 
Corporation have incorporated the same 
materials and manufacturing methods 
leading automobile manufacturers em- 
ploy in producing qual- 
ity transmissions. 

The gears are heat 
treated in electric fur- 
naces to insure uniform- 
ity of mechanical properties and when 
so treated possess high hardness with 


unusual toughness. In addition, since the 


| EA 


Nicke 


FOR ALLOY STEEL 
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PORATION, Worcest 
Mass. 
- 2s 


in Reed-Prentice lathes. 


; } 


WMT 





use of Nickel Steels permits of lower 
heat treating temperatures, warpage and 
distortion are reduced to a minimum. 

Probably the most impressive evi- 
dence of the uniformly dependable 
mechanical properties of Nickel Steels 
is the fact that practi- 
cally all manufacturers 





of airplane engines, 
both 
Europe, have adopted 
Nickel Alloy Steels for highly stressed 
parts, the weight of which must be pared 


in America and 


to a minimum. 


Information on the properties and applications of Nickel Alloy Steels will be ed 
furnished by our staff of engineers. You are invited to urite for additional data. 


ne 


NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N. Y Nick 
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Sliding gear head lathe mfd. 
by REED-PRENTICE COR- 


er, 


Headstock gear case open 
showing S. A. E. 3250 Nic 
Chromium Steel gears used 


kel 
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DETROIT ELECTRIC FURNACES 


THE STANDARDIZED MELTING MACHINES 


BRONZE 
COPPER 
ALUMINUM 
GREY IRON 


Detroit Electric 
Furnace Co. 


825 W. Elizabeth St. 
Detroit, Mich. 











|CANN & SAUL STEEL CO. 
| OPEN HEARTH & ALLOY STEEL FOQRGINGS 


WELDLESS RINGS, GEAR BLANKS, SPINDLES & SHAFTS 
SMOOTH FORGED OR ROUGH MACHINED 














| NICKEL STEEL PIPE PLUGS 
SPECIAL FACILITIES FOR HEAT TREATING 

















IRON VALVE SEAT RINGS | 
STAINLESS } ct EEL VALVE STEMS 
MONEL METAL FOR PUMP RODS 
NITRALLOY PISTONS 





FORGED STEEL PIPE FLANGES 
ROU ALL TYPES gl Ea 
MACHINED STOCK SHIPMENTS ,)) =) STANDARDS | 
Plant Main Office 
ROYERSFORD, PA. PHILADELPHIA 
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A Sample of 
Case-Harden- 
ing by the 


= BS} GasProcess 
ARE YOU SATISFIED? 


You will be—if you send your work to us—Case- 
Hardening — Hardening — Annealing — Tempering — Gun 
Metal Coloring, Etc. 


AMERICAN METAL TREATMENT CO. 


ELIZABETH, N. J. 
See Our Data in 1929-30 A.S.M.E. Mechanical Catalog 

















DRYSYS Equipment includes: 
Finishing Room Equipment for all 
wood and metal products; Drying 
and Baking Ovens with trucks, 
racks, conveyors, washers, etc.; 
Foundry Core Ovens; Dry Rooms 
for high or low temperature; Air 
Conditioning Equipment; Indus- 
trial Furnaces; Heating Units for 
gas, oil or steam. 














Descriptive literature 
on request. 


+ 


DRYING SYSTEMS) 
1812 Foster Ave., Chicago, Hlinois 














Cuts repair shop 
cleaning costs 


HE is a way to cut cost and effort on every 
cleaning job in your electric repair shop. 
Adopt safe Oakite cleaning materials and methods 
as standard and you will find that work is clean 
and ready for the repairmen in a fraction of the 
usual time. 


Oakite cleaning removes grease, oil and dirt from 
motor frames, motor bearings, brush holders, etc.; 
strips varnish insulating compound from laminated 
cores of transformers; removes shellac from field 
and armature coils of generators and motors. And 
because Oakite action is so thorough, parts go 
through to repairmen quicker, cleaner, and easier 
to handle. 


Write for ““Oakite in Power Plants.’ It gives di- 
rections and formulas for doing every plant clean- 
ing job economically and satisfactorily. A postal 
to us will bring you acopy. No obligation. 


Oakite Service Men, cleaning specialists, are located in 
the leading industrial centers of the U. S. and Canada. 


Manufactured only by 
OAKITE PRODUCTS, INC., 42A Thames St., NEW YORK, N. Y. 


OAKITE 


TRACE Mana AEG » S PAT OFF 


Industrial Cleaning Materials ana Methods 























What better gift 
than good health? 


BUY 
CHRISTMAS SEALS 


The National, State and Local Tuberculosis 
Associations of the United States 
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TRADITION 


‘‘Here, Lad— 


You couldn’t be so enthusiastic about 
‘Stable-Arc’ welders if you didn’t see some- 
thing in them. 


Just what DO you see?” 


The Lincoln 
‘*Stable-Arc’’ Welder 


— welds easier 
— makes better welds 
— permits greater output 
because of the steady uni- 
form arc throughout entire 
welding range, which is the 
result of: 
Variable voltage design 
Laminated magnetic 
circuit 
Separately-excited genera- 
tor field 
Double control of welding 
heat 
All steel construction 
No other welder has all these 
features. 





INCOLN Wi 
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PROGRESS 





‘‘Easy, Pop— 
Sincerity is the first thing evident. 


The arc welder is sold to a manufacturer who 
is expected to design his machinery for arc- 
welded production. 


Now, the arc welder too is a piece of machinery. 


If on the welder you see a welded frame gen- 
erator driven by a welded frame motor, doesn’t 
that inspire confidence in the sincerity of that 
welder maker’s argument—-viz: that you can 
build a thing better by arc welding. 


The Lincoln ‘Stable-Arc’ welder is the answer 
since it’s the most successful welder and is a 
completely arc-welded ensemble—motor, 
generator, frame, wheels and all. 


It’s a welded union—not a mixed marriage.” 


The Lincoln Electric Co., 
Dept. No. 24-12 Cleveland, O. 


table... 


99 
W-122 
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“THE EXPOSITION OF INDUSTRY” 


THE 
NATIONAL 


INDUSTRIAL EQUIPMENT 
EXPOSITION 


Chicago ... March 3-7; 1930 


STEVENS HOTEL EXHIBITION HALL 


attention to the problems of present Production and future trends of development. Progress 

has demanded a discarding of old ideas, ordinary, haphazard and makeshift plans for better- 
ment, in favor of more business-like, scientific and accurate conceptions regarding the business 
future. No Industrial plant can be counted a factor in modern affairs unless it has modernized 
itself in ideas and equipment in conformity with the best present thought in its field of endeavor. 
Management, better working facilities, labor- and time-saving equipment, sanitary surroundings 
and cooperation are vital needs of the Industrial establishment carrying on to greater success. 


Exhibits to Portray Industrial Progress 


Toe importance of the Industrial Establishment in American Industry and its influence on the lives 


] ‘ateenton to America during the past few years has undergone sufficient change to warrant 


of millions of workers will be fully emphasized in the diversified labor-, material-, and money-saving 

equipment which the National Industrial Show proposes to have on display. Manufacturers de- 
siring to better serve Industry with Services, Materials, Equipment, Supplies and Appliances under the 
following classifications will find desirable contacts and extremely valuable prospects. 

INDUSTRIAL PLANT CONSTRUCTION MATERIALS—Cements, Insulations, Paints, Win- 
dows, Doors, Roofing, Flooring, Elevators. 

MATERIALS HANDLING EQUIPMENT—Conveyors, Cranes, Hoists, Monorails, Trucks, Trac- 
tors, Trailers, Assembly Lines and Accessories. 

POWER TRANSMISSION—Motors, Switches, Fuses, Safety Guards, Belting, Gears, Chain Drives, 
Pulleys, Clutches and Bearings, Lubrication. 

FACTORY OPERATION REQUISITES—Sanitation, Fire Protection, Factory Furniture, Tools, 
Ladders, Scaffolding, Benches, Lockers, Time Clocks & Recorders, Drinking Stands, Wash Founts, 
Alarm Systems, Water Softeners, Packaging, Dust Collectors, Lighting, Lamps, Shades, etc. 

MANAGEMENT=—Production and Shop Records, Time Study Methods, Industrial Relations, Pro- 
duction Control, Safety, Layout and Factory Design, Industrial Engineering. 

INDUSTRIAL LABORATORY AND RESEARCH—Instruments, Experimental Equipment, 
Test Apparatus, New Materials and Applications, Records, Charts, Promotional Data. 

As the exhibit hall is limited in booth space, and an exceedingly large attendance is expected, the man- 
agement reserves the right to accept only those exhibits which will be particularly desirable from the 
standpoint of Factory Construction, Management, Operation or Maintenance. Such exhibitors will find 
wide appeal and opportunity to benefit materially. The membership of participating Societies in meet- 
ings already arranged numbers over 25,000 and the invitations issued by the management and exhibitors 
will run over 75,000 additional. Every opportunity for putting over your message directly to an in- 
terested audience will be available. 


Address the management 
Midwestern Engineering Exposition Inc., *° Y: Qjashinston St 






















































PISTON RINGS 
PISTONS 
PINS 
VALVES 
BEARINGS 
BOLTS-BUSHINGS 





N the following statement, official recognition of Medart dependability is 

given by McQuay-Norris, for 19 years one of the leading producers of auto- 
motive pistons, rings, pins, valves, bearings, and bushings: “In the manufacture 
of McQuay-Norris products, we work to a tolerance of one-fourth of 1-1000th 
of an inch. In operations of this close character, coupled with large continuous 
production, the reliability of our power transmission is of utmost importance. 
Hence, our selection of Medart equipment was based on a need of precision, 
durability, and economy. This need has been filled consistently and made more 
valuable to us by Medart experience and engineering assistance.” 


»> 


EVERYTHING IN LINE SHAFTING EQUIPMENT 











POWER ...where you want it-- 
when you want it 


OU may install Medart transmission machinery in your 
plant with the same full confidence that has been ex- 
pressed by hundreds of the nation’s leading manufacturers. 


Because Medart’s 50 years ofexperienceinassumingand solving 
transmission problems has given its staff of engineers and me- 
chanics a technical knowledge that builds installations to meet 
the modern requirement of twenty-four-hour-a-day depend- 
ability. 

The same Medart engineering advice and service that have en- 
abled other manufacturers to obtain definite, measurable man- 
ufacturing advantages, is also available to you. An inquiry ad- 
dressed to us at any time, outlining your present layout and 
prospective requirements, will be answered promptly and 
without obligation. 


Potential applications 1n your plant of Medart equipment that 
should result in greater power saving and freedom from main- 
tenance can be quickly visualized by glancing through the 192 
pages of Catalog 43. This book—a valuable reference for work- 
ing files on engineering subjects—will be sent upon request, 
together with discount sheet for pricing and a Bulletin on 
Medart Timken-equipped Line of Industrial Appliances. 


THE MEDART COMPANY 


(Formerly Medart Patent Pulley Co.) 
General Offices and Works, St. Louis, U. S. A. 
Offices in 
Chicago — Philadelphia — Pittsburgh — New York — Detroit 
Cleveland — Seattle 
Office and Warehouse — Cincinnati POWER TRANSMISSION ASSOCIATION 


EVERYTHING IN LINE SHAFTING EQUIPMENT 


2 
Complete Power Transmission Equipment 
including 
Bearings: Countershafts 
Ring Oiling 
Plain Oiling : ce 
Timken-equipped Hangers (for Line Shaft In- 
Belt Tighteners and stallations of all kinds) Hercules all-steel heavy- 
Adjusters (all types) Sprocket Wheels and Chains duty 


Gearing (complete line) 


Friction Clutches Rope Drives Shafting 


Couplings (all types) Pillow Blocks (all types, in- Speed Reducers 
cluding Timken-equipped) 


Manufacturers of Metallic Bar Finishing Equipment. 


Engineers and Builders of Special Machinery and Equipment. 
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STRIPS OF 


HEAT 


Strips of Heat (G-E electric strip heat- 


ers) provide clean, safe, economical, 


and convenient heat— permitting uni- 
form distribution of heat and accurate 
automatic control. (Use these handy 
units on your process machines, dry- 
ing equipment, warming tables, com- 
pound tanks, glue tables, oil lines, 
water baths, valve and pump houses, 
etc. (You won’t find better strip heat- 
ers, anywhere, than these, made by 
General Electric—nor any more 
reasonably priced. Call up or write 
your nearest G-E office for complete 


information, prices, and delivery. 


570.98 
JS IN T SEN J 
JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT g P.M., E.S.T. ON A NATION-WIDE N.B.C. NETWORK 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y,, SALES OFFICES IN PRINCIFAL CITIES 
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Advance Announcement 





MEETINGS covering six sessions will be held at the Stevens Hotel, run- 
NA | IONAI F - ning concurrently with the Industrial Equipment Exposition. Co- 
operating Societies American Society of Mechanical Engineers; American 


MANA( -EMEN'’ | Management Association; Society of Industrial Engineers; National Asso 
ciation of Cost Accountants. 
CONGRESS The Congress will feature papers by leading Industrialists on modern 


methods and latest practice in the field of Factory Management and Opera 
tion. Of great interest to Factory Executives, Superintendents, Production, 
Maintenance and Plant Engineers, will be the open Forum for general dis- 
cussion of industrial plant problems. 


Subjects to be included for presentation and discussion, 
MARCH among others, will be the following: 
3-4-5, 1930 


‘*Plant maintenance as a factor in greater Pro- 
duction.”’ 
‘“‘The possibilities of greater mechanization in 
industry.”’ 
“The part of Management in future industrial 
production.”’ 
STEVENS HOTEL ‘Development of Production control systems.”’ 
Chicago “Symposium on Reclamation and Utilization of 
waste. 
‘*Time study and wage incentives.”’ 
‘*Safety and its effect on better Production. 


Besides the above mentioned sessions, there will be important inspection 
trips to leading industrial plants where latest practice and most modern 
ideas in management, maintenance, production and operation can be seen 
and studied. 








"THE THIRD NATIONAL MEETING on Materials Handling will be 


held at the Stevens Hotel, running concurrently with the National 


| HIRD Industrial Equipment Exposition. There will be three main sessions, several 


informal gatherings and three mornings devoted to inspection of materials 

handling equipment in actual operation. The technical program will con- 

NATIONAL tain papers of wide general and specific interest in the field of mechanical 
ATERIALS conveying, packaging and materials handling. 

As this meeting will be the greatest ever proposed in dealing with the im- 

HANDLING portant subject of materials handling, a real opportunity will be available 


to meet the country’s leading experts. Users of equipment will find this a 


MEETING meeting of common interest for the intimate exchange of information. 


of The , 
American Society of Subjects of papers will include: 


Mechanical Engineers ‘*Essential requisites to successful materials han- 


dling installations.”’ 





‘‘Labor and time saving possibilities in mechani- 


MARCH cal conveying.”’ 


‘“‘Layout of individual systems for efficient ma- 


terial handling.”’ 
5-6-7, 1930 ‘‘Maintenance of materials handling equipment 
and its importance.”’ 


‘‘Coordination of equipment for successful, low- 


STEVENS HOTEL cost handling of materials.”’ 


‘*Modern package handling and shipping.”’ 


Chicago ‘“‘Automatic and electric features in Handling 
Equipment.”’ 


‘*Materials Handling safety precautions.”’ 
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Thermolier 
the copper unit heater 


Made in eight models to fis 
any space and every condition. 














One of the machine shops of a prominent New England manu- 
facturer showing one of the 55 Thermolier copper unit heaters. 





Constant, uniform heat 


























as evenly distributed as sunlight 


OU ask ‘But where's the heating equipment?”’ 

when you visit this extensive, long-established 
New England manufacturing plant, a corner of which 
is reproduced above. 

Then in the far corner you see a single THERMOLIER 
unit heater silhouetted between the full-windowed 
walls of the building. It is one of 55 THERMOLIERs 
installed throughout this large plant distributing 
warmth so evenly that the workers are never conscious 
of a heating system. 

This uniform, even heat is controlled automatically by 
a Mercoid thermostat which keeps the temperature at 
any desired degree. It turns on, turns off, the fully en- 
closed, over-size, ball-bearing motor and aluminum fan, 
preventing overheating waste, underheating inefficiency. 


“More capacity per dollar cost” 


“We found by means of actual performance and con- 
densation results,’ writes an engineering executive of 


Executive Office: Providence, R. I. 


Branches in all Principal Cities 


the above mentioned plant, ‘‘that the THERMoLrERs 
actually radiate more than sufficient heat to justify 
their added cost. It was a question with us of capacity 
per dollar of cost." 

Other plant engineers will want additional data on 
THERMOLIER low installation and maintenance costs. 
Which is why we want to send you the booklet 


“Fourteen Points of Superiority” 
Each point of THERMOLIER superiority is pictured in 

detail—the easily adjusted swivel socket hangers; 

—The unique header construction that forces 

all condensation through a cooling leg integral 

with the unit; 

— % inch seamless copper tubes expanded into 

the cast-iron header, and 

—The individually adjustable copper louvres. 








14 Points of Superiority 


GRINNELL COMPANY, INC. 
216 W. Exchange St., Providence, R. I. 

I want to read more facts about the Thermolier. Send 
along the booklet. 





Name 
Title 
Firm Name 


Address. 
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HY treat the effect when you 

can cure the cause? Insulating 

the roof with an adequate thickness of 

Armstrong’s Corkboard stops excessive 

O tO heat leakage and prevents or greatly 
reduces condensation by keeping the 

ceiling temperature above the dewpoint. 

It is direct treatment of the cause of 


2 
Condensation condensation—dependable, practicable, 


and economical. 
; Insulation with Armstrong’s Cork- 
C board is a remedy you can apply at 
O’VVECC any time and on any kind of roof, new 
or old, flat or sloping, wood, concrete 
or steel. It requires no maintenance. 


Armstrong’s Corkboard is as permanent 

{ e ause as the roof deck. It is nonabsorbent, 
does not buckle or swell, and will not 
deteriorate in either its structural prop- 
erties or insulating value. 


By keeping ceilings clear of condensed 
moisture, Armstrong’s Corkboard Insu- 
lation prevents timber rot and adds 
years of life to wood roof decks. 





Armstrong engineers will gladly sub- 
mit proposals for the prevention of con- 
densation in your mill. No obligation. 
Write for the book, “The Insulation 
of Roofs to Prevent Condensation.” 
Armstrong Cork & Insulation Company, 
911 Concord Street, Lancaster, Pa.; 
McGill Building, Montreal; 11 Brant 
Street, Toronto; Federation Life Build- 
ing, Winnipeg. 
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Armstrong's | 
Corkboard Insulation Jo. 


for the Roofs of All Kinds of Buildings the wees 
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Litharge 


Cement 
Clinker 


A few 
Hardinge Mill 


Installations 


Clay 





, COMPANY 
YORK. PENNSYLVAN IA 


WORKS AND RANCH OFFICE 
ars NEW YORK.N-Y. 122 EAST 42na STREET 
SALT LAKE CITY UTAH: CONTINENTAL BANK BLDG. 4 "2¥ 8" 


Gardinse 


Conical Ball, Pebble and Rod Mills, Ruggles-Coles Dryers, 
Thickeners, Clarifiers, and Sand Filters 


came 
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Interested 
Audience of 


22,500 


The outstanding qualification of 
MECHANICAL ENGINEERING 
as an advertising medium is the 
searching interest of the engi- 
neers whose publication it is. 


With them nothing is final. 
Always there is the urge for ad- 
vanced methods, for improved 
processes, for equipment and 
methods that measure up. 





























OMIT Tin Ga ue 


It is those classes of industrial 
executives that MECHANICAL 
ENGINEERING serves. 








For Space Reservation, Address 


sqenaMeehe ped ee Mise ek. ae) cane tebe b arenes Ths phage 
em 





The American Society of 
Mechanical Engineers 
29 West 39th Street, New York, N. Y. 


Western Office: 205 Wacker Drive, Chicago, IIl. 
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The FARRAND RAPID RULE 
A Gift Every Engineer is Proud DRAWI NG it KS 
to Show 
Made in six and eight foot lengths, coiled in neat container. black . white . 18 brilliant shades 
Instantly available. A suitable companion for your watch. Send for color chart M. 
Manufactured by 
. Pelican Works—Gunther Wagner, Inc. 
HIRAM A. FARRAND, Inc., Berlin, N. H. econcaptn ag Al. 





























WEBER-RIEFLER 
Drawing Instruments 


Weber-Riefler set is a life-long investment in 
drawing instrument precision and quality. 
Original round system ...simplified design... elimi- 
nation of unnecessary set 
screws ...improved head 
. construction . . . super-ac- 
— curacy in setting large di- 
\ viders and compasses 
.+.- replacement of mis- 
placed parts. 
























You pay for these features 
in any good set of instru- 
ments, but you get them 
all only when you specify 
\, Weber-Riefler. 


F. WEBER CO., Inc. 


1220 Buttonwood St., Phila. 

Branches: 227 Park Ave., Baltimore 

125 So. 12th St., Philadelphia 
705 Pine St., St. Louis 


WEBER 


Drawing Instruments @ Materials 


All genuine Weber-Riefler 
instruments are marke 
with these two names. 
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Kennedy, Julian 


Buildings 
—Industrial 
Bigelow, Kent, Willard 
& Co. (Inc.) 
Dyer, W. E. 5S. 
Main, Chas. T., (Inc.) 
Murray, Thos. E., (Inc.) 
Stevens & Wood (Inc.) 
—Office 
Murray, Thos. E., (Inc.) 
Stevens & Wood (Inc.) 


Business Surveys 
Brill, Geo. M. 


Chemical 
Bigelow, Kent, Willard 
& Co. (Inc.) 


Pitkin, Lucius (Inc.) 
Rice, Cyrus Wm., & Co. 


Chemists 
Pitkin, Lucius (Inc.) 


Civil 
Battey & Kipp (Inc.) 


Concrete Structures 
Scofield Engineering Co. 


Constructing 


Ambursen Construction 
Co. (Inc.) 


Battey & Kipp (Inc.) 
Langewald, A. A., Jr. 
Sargent & Lundy 


Examinations & Reports 
Battey & Kipp (Inc.) 
Brill, Geo. M. 

Hannah, Frederick A 

Hires, Castner & Harris 
(Inc.) 

Hoopes, P. R. 

Langewald, A. A., Tr 

Main, Chas. T., (Inc.) 


Factories 
—Design 

Berger, George G. 

Dyer, W. E. S. 

Hires, Castner & Harris 

nc.) 

Main, Chas. T., (Inc.) 
—Management 

Berger, George G 
—Organization 

Clark, Wallace 

Scovell, Wellington & 

Co. 


Forge Shops 
Moore, W. E., & Co. 


Foundations 
Main, Chas. T., (Inc.) 


Fuel 
Langewald, A. A., Jr. 


Industrial 
Battey & Kipp (Inc.) 
Bedaux, Chas. E., Co 
Berger, George G. 
Brill, Geo. M. 
Clark, Wallace 
Hannah, Frederick A. 
Haynes Corporation 
Knoeppel Industrial 

Counsel 

Lewis, Warren B. 


Industrial Plants 


Baltimore Gas 
Corp’n 

Battey & Kipp (Inc.) 

Dyer, W. E. S. 

Hires, Castner & Harris 
(Inc.) 

Langewald, A. A., Jr. 

Murray, Thos. E., (Inc.) 

Scofield Engineering Co. 


Engrg 


Industrial Processes 
Berger, George G. 
Brill, Geo. M. 

Haynes Corporation 

Hires, Castner & Harris 
(Inc.) 

Hoopes, P. R. 


Inspection 

—Electrical Equipment 
Electrical Testing Lab. 

—Gas Works Material 
Conard & Buzby 

— Machinery 
Hires, Castner & Harris 

(Inc.) 


Management 
Baltimore Gas Engrg 

Corp'n 
Bedaux, Chas. E., Co 


Bigelow, Kent, Willard 
& Co. (Inc.) 

Clark, Wallace 

Hannah, Frederick A. 

Haynes Corporation 

Knoeppel Industrial 
Counse 

Lewis, Warren B. 

ar Wellington & 


oO. 
Stevens & Wood (Inc.) 


Manufacturing Methods 
Brill, Geo. M. 


Mechanical 
Battey & Kipp (Inc.) 
Brinton, Willard C. 
Carey, James L. 
Hoopes, P. R. 
Kennedy, Julian 
Kidde, Walter, 
structors (Inc.) 
Nikonow, J. P. 
Sargent & Lundy 


Metallurgists 
Pitkin, Lucius (Inc.) 


Mill Architects 
Carey, James L. 
Dyer, W. E. S. 
Main, Chas. T., (Inc.) 


Con- 


Patent Experts 


Buck, Sterling P 
Gottlieb, Edward 


Patent Investigations 
Buck, Sterling P. 
Gottlieb, Edward 
Sasnett, E. C. 


Patent Lawyers 
Nikonow, J. P. 
Sackman, Gilbert R 
Sasnett, E C. 
Siggers, Philip E 


Patent Solicitors 
Buck, Sterling P. 


Petroleum 
Roberts, C. B., 
neering Co. 
White, J. G., Engrg 
Corp’n 
—Analysis 
Roberts, C. B., 
neering Co. 


Engi- 


Engi- 


Pipe Lines, Oil and Gas 


White, J. G., Engrg. 
Corp’n 


Powdered Coal 
Dyer, W. E. S. 


Od) WuUUUU ULL UUUUUUU UU UU LOU UU UUW UU LULU UU UU UU UU UU UU UU UUW UU UU UU DUNN UU UO UU UUUUUUULJUU UN UU UUUUUUU JUN UU YOUU UU UUUUUUUYUUUU UYU UU uUU dU CYULUYYYUuUULUUULUUULUUULUUUWULUUUUUUUUUBuvuunvUcUUUUUU DR 
Card announcements of the Engineers listed below will 
be found alphabetically arranged on the following pages 
Advertising Battey & Kipp (Inc.) Furnaces —Water Works Material Oil Property Development 
Bolam, Austen, Service Kidde, Walter, Con- —Electrical Conard & Buzby Roberts, C. B., Engi- 
structors (Inc.) Moore, W. E., & Co. neering Co. 
Murray, Thos. E., (Inc.) 
Stone & Webster = 
Alkali White, J. G., Engrg Investigations and Reports 
sta —_ Corp’n Baltimore Gas Engrg. : : 
Ahlqvist, Harald Casitas Meee Gone'a ats Oil Refineries ; 
Baltimore Gas Engrg Battey & Kipp (Inc.) Roberts, C. B., Engi 
Corp’n Brill, Geo. M. neering Co. : 
Appraisals Consultation Hoopes, P. R "a a 
Battey & Kipp (Inc.) Baltimore Gas Engrg. ee se 3a Ginn.) a 
Langewald, A. A., Jr. Corp’n a in, -— ne.) 
Main, Chas. T., (Inc.) Battey & Kipp (Inc.) H T . Wi ens Avg (Inc.) 
Scofield Engineering Co. Brill, Geo. M eat Treating nite, J. G., Engrg. ae 
Stevens & Wood (Inc.) Hires. Castner & Harris Pitkin, Lucius (Inc.) Corp'n Organization 
(Inc.) Bedaux, Chas. E., Co. 
Hoopes, P. R. Berger, George G 
; f ‘ Bigelow, Kent, Willard 
Are Welding —_ Sa, | Layouts a 
Kinkead, Robt. E. Langewald, A. A., Tr Heating —Factory a Clark, Wallace 
Main. Chas. T.. (Inc.) Stevens, John A. (Inc.) Battey & Kipp (Inc.) _ Hannah, Frederick A. 
Hires, Castner & Harris Haynes Corporation 
(Inc.) Scovell, Wellington & 
Architects —Plant Co 
Carey, James L. : : ia Hires, Castner & Harris 
sew. J Thos. E., (Inc.) Cost Accounting - Heating & Ventilating (Inc.) 
ee. ant Willard Gerdes, Theo. R. N 
Scovell, Wellington & Paper and Pulp 
Audits Co. Lighting Carey, James L 
, — & Stevens, John A. (Inc.) 
ar ell, Wellington & Hydro-electric Develop- 
Industrial D oe Patent A 
—~gncustria . ams Ambursen Construction atent Attorneys 
— Wellington & Ambeursen Construction Co. (Inc.) Machinery Designing Buck, Sterling P 
eo. Co. (Inc.) Main, Chas. T., (Inc.) Hires, Castner & Harris Gottlieb, Edward 
Inc.) Sackman, Gilbert R 
Hoopes, P. R. Sasnett, E. C. 
Blast Furnaces Modern Engrg. Co 
Electrical Nikonow, J. P. 
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Power Generation 
Stevens, John A. (Inc.) 


Power Plants 

Baltimore Gas Engrg. 
Corp'n 

Dyer, W. E. S. 

Langewald, A. A., Jr. 

Main, Chas. T., (Inc.) 

Moore, W. E., & Co. 

Murray, Thos. E., (Inc.) 

Myers, David Moffat 

Polakov, Walter N. 

Stevens, John A. (Inc.) 

Stevens & Wood (Inc.) 

Stone & Webster 

White, J. G., Engrg 
Corp’n 


—Design 
Langewald, A. A., Jr. 
Myers, David Moffat 


Management 
Myers, David Moffat 


Operation 
Myers, David Moffat 


Production 
Bedaux, Chas. E. Co. 
Clark, Wallace 
Knoeppel Industrial 
Counsel 
Lewis, Warren B. 
Polakov, Walter N. 


Public Utilities 


Polakov, Walter N. 
Scofield Engineering Co 
Stone & Webster 


Publicity, Technical 
Bolam Austen, Service 


Pumping Stations 
Worden, E. P 


Railroad Electrifications 
Stevens & Wood (Inc.) 


Research 


Hires, Castner & Harris 
(Inc.) 
Polakov, Walter N 


Rolling Mills 
Moore, W. E., & Co. 


Sheet Metal Stamping 
Modern Engrg. Co. 


Special Machinery 


Hires, Castner & Harris 
(Inc.) 

Hoopes, P. R. 

Modern Engrg. Co. 


Standardization 
Berger, George G 


Statistics 
Polakov, Walter N 


Steel Forging Plants 
Kennedy, Julian 


Steel Structures 
Scofield Engineering Co 


Testing 
—Electrical 
Electrical Testing Lab. 


—Laboratory 
Electrical Testing Lab. 
Pitkin, Lucius (Inc.) 


Tool Designing 
Modern Engrg. Co. 


Valuation 
Main, Chas, T., (Inc.) 


—Industrial 
Scofield Engineering Co 


— Machinery 


Hires, Castner & Harris 
(Inc.) 


Ventilation 
Gerdes, Theo. R. N. 


Warehousing 
Main, Chas. T., (Inc.) 


Waste Elimination 


Knoeppel Industrial 
Counsel 


Water Power Develop- 
ments 


Ambursen Construction 
Co. (Inc.) 

Main, Chas. T., (Inc.) 

Stone & Webster 

White, J. G., Engrg. 
Corp’n 


Water Purification 
Rice, Cyrus Wm., & Co. 


Water Supply Systems 
Rice, Cyrus Wm., & Co. 


Welding 
Kinkead, Robt. E. 


Woodworking Industry 


Bigelow, Kent, Willard 
& Co. (Inc.) 








CARD ANNOUNCEMENTS ALPHABETICALLY ARRANGED 


See pages 184 and 185 for Classified Index in which Engineers having cards are listed according to their specialtie: 





HARALD AHLOQVIST 


Consulting Engineer 
Specialist in Alkali Manufacture 


331 Madison Ave. NEW YORK CITY 





GEORGE G. BERGER 
Consulting Industrial Engineer 
Engineering Design Accounting Service 
Special Investigations 
Organization and management methods 
to increase ue? profits 

Wallach Building 


489 Fifth Ave. New York 


WILLARD C. BRINTON 
Mem. A.S.M.E. 


Consulting Engineer 
17 Battery Place, NEW YORK 








AMBURSEN DAMS 
Hydroelectric Developments 

Water Supply and Irrigation Dams 
DAMS ON DIFFICULT FOUNDATIONS 

AMBURSEN CONSTRUCTION CO. 

Incorporated 

Grand Central Terminal, New York 

Kansas City, Mo. Atlanta, Ga. 


CONSULTING INDUSTRIAL 
ENGINEERS 
BIGELOW, KENT, WILLARD & CO. 
Park Square Building 
Boston, Mass. 
Production—Costs— Merchandising— 
Building Design—Valuations— 
Audits—Financing 


STERLING P. BUCK 
PATENT ATTORNEY 
Patent Office Register No. 7780. 
Ask for 
Special quotations to Engineers. 
629 F St. N. W., Washington, D. C. 
Near U. S. Patent Office 








THE BALTIMORE GAS 
ENGINEERING CORPORATION 
Mechanical & Chemical Engineers 


Designing, Constructing, Consulting, 
Chemical, Industrial and Gasoline 


Problems 
| 814 Peoples Bank Bldg., Charleston, W. Va. 
Tul Los Angeles 


New York ulsa 


A supremely practical organization 
of Trained Specialists in 
Technical and Scientific 


ADVERTISING 
Publication, Booklet, Catalog, Mail 


Austen Bolam Service 
25 West 45th Street, New York 


JAMES L. CAREY 
Paper Mill Architect and Engineer 


208 N. Laramie Ave., 


Cable Address: . CodesABC5th 
lascar, Chicago CHICAGO Western Union 





— 





BATTEY & KIPP 
Incorporated 
ENGINEERS 

Designing— Constructing 
Industrial Plants — 

Railroad Shops and Terminals 
Railroad Electrification, Power Plants 
Investigations, Appraisals and Reports 

231 South La Salle St. Chicago 


GEORGE M. BRILL 
CONSULTING ENGINEER 


Manufacturing plants and processes 
Investigations 
for industrial and financial purposes 
Business Surveys 26 Broadway 
Production Programs New York 


WALLACE CLARK 
Consulting Management Engineer 
50 West 12th Street, New York 
12 Rue Jean Goujon, Paris, France 
8 Plac Saski, Warsaw, Poland 


MODERN MANAGEMENT METHODS 
PLANTS INDUSTRIES MERGERS 





a 

















The Charles E. Bedaux Company 
of New York, Incorporated 
Engineers 
271 Madison Ave. New York, N. Y. 
Originators of 
The “Bedaux” Principle of 
Human Power Measurement 
Details gladly furnished interested 
executives. 














Copy for card announce- 
ments of Consulting Engineers 
must be in hand by the 6th of 
the month preceding date of 
publication. 











————————————F 








W. R. CONARD J. S. BUZBY 


Inspecting Engineers 
and Consultants 


Water & Gas Works Materials 
BURLINGTON, N. J. 























Cards Continued on Next Page 
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PROFESSIONAL ENGINEERING SERVICE 





ALPHABETICALLY ARRANGED 


See pages 184 and 185 for Classified Index in which Engineers having cards are listed according to their specialties 





W.E.S. DYER 
Consulting Engineer 
Land Title Bldg., Philadelphia, Pa. 
High Pressure Power Plants. Pulverized | 
Coal Design, Construction and Opera- 


tion. Industria! Buildings. Special Proc- 


| 
esses and Devices. | 


JULIAN KENNEDY 
ENGINEER 


Cable Address 


@ngineer, Pittsburgh 
P'TTSRURGH., PA 


| MODERN ENGINEERING CO. 
Consulting Engineers 


Design of Special Automatic Machinery 
Sheet Metal Stamping Dies and Tools 


* 318 BROADWAY NEW YORK 














ELECTRICAL TESTING 
LABORATORIES 
Electrical and Mechanical Laboratories | 
Tests of Electrical Machinery, Apparatus | 
and Supplies. Materials of Construction, 
| Coal, Paper, etc. Inspection of Material 
| and Apparatus at Manufactories. 


| 80th St. & East End Ave., N.Y. CITY | 


WALTER KIDDE 
CONSTRUCTORS 


Incorporated 
Engineers and Builders 


140 Cedar Street 


NEW YORK CITY 


W. E. MOORE & CO. 
Engineers 


Pittsburgh, Pa. 
Designs and Supervision of 
Rolling Mill, Forge Shop, Foundry and 
Mine Installations, Power Plants and 
Heavy Industrial Power Applications, Elec 
tric Furnaces for Steel, Iron and Brass 








| THEODORE R. N. GERDES, M.E. | 
| VENTILATION | 


105 Bank Street New York i 
Tel. Watkins 2893 Hy 


ROBT. E. KINKEAD 
ARC WELDING SPECIALIST 
CONSULTING ENGINEER 
3030 Euclid Avenue 
CLEVELAND, OHIO 


THOMAS E. MURRAY, Inc. 


Designing and Consulting Engineering 
Architectural Service 


Power Plants, Industrial Plants 
Buildings of all Types 


88 Lexington Ave. New York 








EDWARD GOTTLIEB 
Attorney in Patent Causes 


5 Beekman Street, New York | 
Cortlandt 1443 


INDUSTRIAL COUNSEL 
covering 

| Profit Assurance—Waste Elimination 
Human Development, in Production, DIS- 
TRIBUTION and Finance. 

(No Installation Work Undertaken) 


KNOEPPEL INDUSTRIAL COUNSEL 
Terminal Tower i 


DAVID MOFFAT MYERS 
Consulting Engineer 


One Madison Avenue New York 


! Economy in Industrial Power Plants 
All problems of design and operation. 











FREDERICK A. HANNAH 
Member A. S. M. E. 


INDUSTRIAL SURVEYS 
CONSULTANT IN BUS OPERATION, 
AIRPLANE PRODUCTION, 
and BUDGETING 


32 West 40th St. New York 


A. A. LANGEWALD, Ju. 
Member A. S. M 
CONSULTING ENGINEER 
Power Plant Construction 
Design, Renovation and Test 
Electrical Distribution 
and Switch Board Layout 
Appraisals 
86 Essex Street, Boston, Mass. 


) 

J. P. NIKONOW | 

Mechanical and Electrical Engineer ! 

Patent Attorney | 

Mem. A.S.M.E., A.LE.E.andS.A.E. | 
Experimental and Research Laboratory 

3425 Giles Place, New York City 











HAYNES MANIT SYSTEM 


of Labor Incentives 
HAYNES CORPORATION 
10 East 40th Street First Natl. Bank Bidg. 
NEW YORK CHICAGO 


Cleveland Cincinnati St. Louis 
Kansas City St. Paul Minneapolis 


WARREN B. LEWIS 
Consulting Engineer 
Industrial Plants and Operations |} 
10 Weybossett St., Providence, R. I. 


| LUCIUS PITKIN, INC. 


Metallurgical and Chemical Engineers 


Consulting and Analytical 
Chemists 


Metallographists 
Pitkin Bldg., 47 Fulton St., New York 








HIRES, CASTNER & HARRIS Inc. 
Consulting Engineers 
Plant layout for minimum labor cost 


Special Machinery—Inspections— 
Valuation 


2025 Fidelity Pie mem Trust Bldg. 
hiladelphia 


CHAS. T. MAIN, INC. 
ENGINEERS 


Industrial Plants, Steam & Hydro-Electric 
Plants, Examinations, Reports and 
Appraisals 
201 Devonshire Street 
Boston, Mass. 


WALTER N. POLAKOV & CO. 


POWER PLANT ECONCMY 
without new investment 


REPORTS 


25 Fifth Avenue NEW YORK CITY 








PENROSE R. HOOPES 
CONSULTING ENGINEER 
Special Automatic Machinery 
Production Equipment 
Design Reports 
64 Pearl Street, Hartford, Conn. 











The rate for insertion of one 
inch card announcements of Con- 
sulting Engineers is $5.00 per 
month on yearly contracts; $6.00 
per issue for less than twelve con- 
secutive issues. 





CYRUS WM. RICE & CO., INC. 
Water Chemists and Engineers 


Highland Bldg. 
Pittsburgh Penna. 
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PROFESSIONAL ENGINEERING SERVICE 


ALPHABETICALLY ARRANGED 
See pages 184 and 185 for Classified Index in which Engineers having cards are listed according to their speciaitie 






































SSS — 1 iF — ———sj 
OIL REFINERY ENGINEERS SCOFIELD ENGINEERING CO. _ | STEVENS & WOOD 
Petroleum Analysis and Process men INCORPORATED | 
Work, Refinery Design and Con- heag ca ms . | 
denuinn, Tinaedion, Reports and Public Utilities—Industrial Plants Engineers & Constructors 
Betterment Work. Steel and Concrete Structures | J 
r Design—Supervision—Operation | 60 JOHN ST., NEW YORK 
Cc. B. ROBERTS ENGINEERING co. Valuations and Appraisals | Youngstown, O., Chicago, IIl., 
25 Broadway New York, N. Y Commercial Trust Bldg. Philadelphia | Jackson, Mich. 
| | —— \ 
; | Industrial Engineering || STONE & WEBSTER 
Gilbert R. Sackman, M. E. Budgetary Control | — Incorporated 
Counsellor at Law i Audits—Tax Service | Examinations Reports Appraisals 
PATENT ATTORNEY SCOVELL, WELLINGTON & CO. | .... ; 
1860 Broadway, New York, N. Y. | 110 State St., Boston. | Industrial and Public Service 
Suite 1715 Phone: Columbus 8954 | New York Chicago Cleveland | Properties 
i} Springfield, Mass. = Syracuse | || NEW YORK BOSTON CHICAGO 
— cs : tai - 4 | 
= = i _—S = = = = 
SARGENT & LUNDY | | PHILIP E. SIGGERS THE J. G. WHITE 
| Incorporated | | L.L.B., M.P.L., Assoc. A.S.M.E. ENGINEERING CORPORATION 
\ ‘ . . | 
| Mechanical and Electrical | | Successor to E. G. Siggers nettaenecennead a eee 
| snvineers Steam and Hydro-Electric Plants, Gas Plants, 
| Engineers | i PATENT LAWTES Steam and Electric Railroads, Transmission 
|| 1412 Edison Bldg., 72 West Adams Street |} || | Member of 918 F St. N.W. Systems, Buildings and Industrial Plants. 
| Chicago, Illinois | | Siggers & Adams Washington, D.C. 43 EXCHANGE PLACE NEW YORE 
—— ~ f — ——— —S a — = == = —— 
EDWARD C. SASNETT | JOHN A. STEVENS, INC. E. P. WORDEN 
Registered Patent Attorney | Established 1909 , : 
| (Ex-Principal Examiner CONSULTING ENGINEERS Mechanical Engineer 
U.S. Patent Office ss : Pumping Stations 
549 McGill Blde.. Washi D.C Power Plants Paper Mills || || Design—Supervision of Operation 
cGi . ashington, D. C. | Dye Houses Survey i 6 
6s gton, eee mveys | | 8 West 40th St., New York, N. Y. 
Personal Service Lowell, Massachusetts i | 




















| ‘| = rate for insertion of one inch | 
card announcements of Con- | 
sulting Engineers is $5.00 _ per 
month on yearly contract; $6.00 : 
| per issue for less than twelve con- 
| secutive insertions. 

| 
Copy for card announcements of Consulting Engineers 


must be in hand by the 6th of the month preceding date 
of publication. 
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Representatives—Sales a Sqvanies 
usinesses For Sa 
Fanon = he ba 
Manufacturing Facilities 


OPPORTUNITIES 


Equipment— Material—Patents 
Books, Instruments, etc. 
Wanted and For Sale 





Classified advertisements under this heading in MECHANICAL ENGINEERING are inserted at the rate of 60 cents a line; 
50 cents a line to members of A.S.M.E. Eight words to the line average. Minimum insertion charge, 5 line basis; maxi- 
mum 20 lines. No display matter carried. Copy must be in hand not later than the 6th of the month preceding date of publication. 





Do not destroy or scrap your old Cement Gun. We will pur- 
chase your equipment and accessories. Describe make and 
model. Give location. G. G. Curtis, 1632 Graybar Building, 
New York City. 





EXPLOITATION OF INVENTIONS patented here or 
abroad. Address Dr. Alfred Miller, Registered U. S. Patent 
Attorney, 52 Vanderbilt Avenue, New York, N. Y. (Associ- 
ate A.S.M.E.) 





REPRESENTATION IN GREAT BRITAIN can be secured 
by manufacturers who require trained engineers to organize 
their sales and publicity. An efficient organization dealing 
with business representation (Dept. 8S) and publicity and ad- 
vertising (Dept. P) is open to negotiate with firms who desire 
increased business without the usual high expense of a branch 
office. Write direct to Technical Designs, Ltd., 71, Lincoln's 
Inn Field, London, W.C.2. England. 





MECHANICAL ENGINEER, Italian college graduate, go- 
ing to Brazil, would like to hear from American manufacturers 
who would be interested in having a sales representative in that 
country. Address EX-774, care of this journal. 





INVENTIONS PATENTED; confidential advice; inven- 
tions developed—representative for Blair Tool and Machine 
Corp'n; trademarks registered. Edward Gottlieb, Patent 
Attorney, 5 Beekman Street, New York. 





FOR SALE—Planers, Moulders, Surfacers, Saws, Fans, Steam 
Engine, Boilers, etc. Also Gravity Conveying machinery and 
wagons. First Class Condition. Edward Hines Lumber Co., 
2431 So. Lincoln St., Chicago, IIl. 





MANUFACTURERS AGENT AVAILABLE—Manufacturer's 
agent selling engineering equipment to industrial power plants 
and consulting engineers desires one additional account for 
Metropolitan New York and northern New Jersey territory. 
Address Charles C. Phelps, 11 Park Place, New York City. 





MANUFACTURER'S AGENT—Aggressive selling organiza- 
tion covering power and isolated plants in Metropolitan district, 
also states of New York, New Jersey and Connecticut desires 
additional accounts. Thirty years’ experience. Address EX- 
775, care of this journal. 
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Engineering Societies 


Building 


29 West 39th Street, New York, N. Y. 


A Convenient Place 


for 


Technical Meetings, Conventions, 
Commencement Exercises, Lectures 
and Concerts 


ITS HALLS ARE AVAILABLE 
TO YOUR ORGANIZATION 


A WELL APPOINTED AUDITORIUM 
Seating 875 Persons 
Three Smaller Halls 
Seating 90, 225 and 500 Persons 
Can Be Thrown Into One Room 
Accommodating 800 Persons 


COMMITTEE AND CONFERENCE ROOMS 
TO ACCOMMODATE 25 PERSONS 





Motio Picture and Stereopticon Machines available 


FOR RESERVATIONS OR INFORMATION APPLY TO 
THE BUILDING MANAGER 

















A.S.M.E. Standards and Reports 


SAFETY CODE FOR ELEVATORS 


This Safety Code, which includes rules for construction, inspection, 
maintenance and operation of elevators, dumb-waiters and escalators, 
is sponsored by the United States Bureau of Standards, the American 
Institute of Architects and the A.S.M.E. The present edition, approved 
as an “American Standard” in 1925, is intended as a guide to State and 
Municipal authorities, as well as a standard reference of safety require- 
ments for the use of elevator manufacturers, architects and consulting 
engineers. Price 60c 

TOLERANCES, ALLOWANCES AND GAGES FOR 
METAL FITS 


The report covers the fundamentals for gaging of and 
cylindrical surfaces. It also gives definitions of terms employed in de- 
cestiing Chis poncticn co well 00 Geassiptions of the classification of Gttings 
adopted by the Committee. Price 60c 

AMERICAN STANDARD SCREW THREADS 

Se ee ee Se ee 
“American Coarse Series’’ for general work and an “American Fine Series’’ 
for work in which a finer thread is desirable. Different classes of fits 
(loose, free medium and close) nomenclature, and a system of identification 
symbols for use in correspondence, drawing and shop practice Price 60c 


STANDARDIZATION OF SHAFTING 


a. Shafting Diameters. Price 20c 
b. Square and Flat Stock Keys. Price 20c 
c. Plain Taper Stock Keys. Price 20c 
d. Gib Head Taper Stock Keys. Price 20c 
e. Design of Transmission Shafting Price 76c 
SPUR GEAR TOOTH FORM 
1444 Deg. Composite System. 
20 Deg. Stub Involute System. Price 365c 


T-SLOTS, THEIR BOLTS, NUTS, TONGUES, AND 
CUTTERS 


This is the first of a series of standards for smal] tools and machine tool 
elements. Price 35c 
SMALL RIVETS 
7/16” Nominal Diameter and Under. 
WRENCH HEAD BOLTS AND NUTS AND 
WRENCH OPENINGS 


Tables of standard sizes for square and hexagonal bolt heads, and nuts 
and for the corresponding wrench openings are given in this new standard. 
Price 36¢ 


Price 30c 


Publication Sales Dept. 


The American Society of Mechanical Engineers 
29 West 39th St., 


New York, N. Y. 
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(1) Nickel Cast Iron pump casing 
(2) driver and (3) pendulum used 
in Variable Delivery Pump manu- 
factured by THE OILGEAR CO., 
Milwaukee, Wis. 


Improved density, strength 
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and finish secured in Nickel Cast Ir on 
parts for OLLGEAR Broaching Machines 


N selecting materials for its latest type 
broaching machine The Oilgear Com- 
pany has standardized on Nickel Cast Iron 
for highly stressed parts, as well as for 
castings which must be pressure tight or 
have a highly finished surface. As little as 
1% of Nickel with a suit- 
able base mixture produces 
castings which meet the 
specified requirements. 
Properly alloyed Nickel 
Cast Iron provides a highly 
developed ground mass or 


Nickel 


FOR CAST IRON 





matrix. The graphite in this material is 
finely divided and uniformly distributed. 
There is also a minimum of free carbides. 
Such structural characteristics insure the 
satisfactory performance of castings oper- 
ating under high pressures. The density and 
general refinement of grain 
prevent leakage of liquids 
or gases, thereby maintain- 
ing operating efficiency. In- 
creased wear-resistance nat- 
urally results from Nickel 





Cast Iron’s greater density. 


Our foundry specialists will gladly discuss your casting problems with you 


INTERNATIONAL NICKEI 


COMPANY, 





INC., 67 WALL 


STREET, NEW YORK, N: Y. 
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Heat [er 


Insulation +49 
is a “major” . 
at this o 
University! 
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A view of the underground steam piping 
at Purdue. Much of which is heat-insu- 
lated with Carey 85% Magnesia—effi- 
ciently protected against the cold and 


The campus of Purdue University, La- dampness of the tunnel. 


Fayette, Indiana, where thirty-two build- 
ings are heated fromasingle central plant. 









NN eam 


OUNT on a college of technol- the economical super-protection for a few hours to good advantage with 
ogy to make the most of its high temperature lines! Carey engineers. The services of 

B.T.U.s! Visit Purdue, for example, If you have a heating or insulating the Carey staff are at your disposal, 
one of the leading technical univer- problem of any kind, you will spend any time. 
sities of the Middle West—there 
you'll find the very finest in under- [HE PHILIP CAREY COMPANY 7 Lockland, 
ground steam distribution equip- CINCINNATI, OHIO 
ment. And insulation! 

More than nine thousand feet of 
Piping, up to sixteen inches in size, 
wears an overcoat of Carey 85% 

Magnesia. Almost two miles of % HEAT INSULATIONS 
For every need .. . from residence 
to super power plant 
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GOULDS PUMPS 


installed in 


Atlantic City Auditorium and Convention Hall 


Located on the Boardwalk, with the Atlantic 
Ocean for its front yard, the new mammoth 
Atlantic City Convention Hall is commanding 
unusual interest from architects and engineers 
everywhere. 


The structure was built at a cost of fifteen 
million dollars and is operated by the municipal 
government with the aid of a citizens’ com- 
mittee. Covering an entire city block and 
measuring 350 feet wide by 650 feet deep, it 
houses within its walls the world’s largest 


auditorium, an enormous ballroom, two com- 
pletely equipped theatrical stages, two bath 
houses and equipment for making an artificial 
ice skating rink. 


This skating rink equipment includes the three 
GOULDS Centrifugal Brine Circulating Pumps 
shown above. Modern buildings of this type 
demand modern pumping equipment. And so 
GOULDS was chosen. For absolute depend- 
ability, high maintained efficiency, and trouble 
free operation, specify GOULDS. 


A representative of Goulds Pumps is near you. 
He will be glad to serve you at any time. 


GOULDS PUMPS, INC. 
Seneca Falls, New York 
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Large diameter pipe 


for difficult conditions 


to 46” expanded end thick 36” to 30” swedged end °.” thick 






ee 
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pipe end Van Stoned 47” O.D. 


— Welded with ends formed integral with the 
pipe, Taylor Forge Welded Pipe meets difficult 
piping conditions. Our special equipment enables us 
to provide the most difficult connections. 

Made in sizes 16” to 96” diameter and in lengths up 
to 100 feet—covers a wide range of uses, some of which 
are listed here. 

High Pressure Penstocks Low Pressure Steam Piping 
Drier Shells 

Intake Piping 
Reheat Piping 


Pressure Vessels 
Dredge Piping 
Dredge Spuds 





Submit your pipe or shell problem to our 
Engineering Department 


TAYLOR FORGE & PIPE WORKS 


Box 485, Chicago 
50 Church St., New York 


” square corner upset forged end 


ME12-Gray 























Cameron Boiler Feed Pumps— 


Because its energies have been dedicated to progress, Cameron has 


always been the pacemaker in the field of pump manufacture. 


Fifteen years ago, Cameron Centrifugal Boiler Feed Pumps 
were built for pressures up to 300 lbs. and were considered the 


pioneers and leaders in this class of equipment. 


Today, Cameron Boiler Feed Pumps are built for pressures 
up to 2,000 Ibs. and for capacities ranging from 125 to 3,000 
gals. per minute. They set a new standard for this type of 


service and Cameron is still the pioneer—is still the leader. 


INGERSOLL-RAND COMPANY. 11 Broadway . New York City 


Branches or distributors in principal cities the world over 


For Canada Refer —Canadian Ingersoll-Rand Co., Limited, 10 Phillips Square, Montreal, Quebec 
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A. S. Cameron Steam Pump Works 




















